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SECTION 01 74 19
CONSTRUCTION WASTE MANAGEMENT
PART 1 -~ GENERAL
1.1 DESCRIPTION

A. This section specifies the requirements for the management of non-
hazardous building construction and demolition waste.

B. Waste disgposal in landfills shall be minimized to the greatest extent
possible. Of the inevitable waste that is generated, as much of the
waste material as economically feasible shall be salvaged, recycled or
reused,

C. Contractor shall use all reasonable means to divert construction and
demolition wagste from landfills and incinerators, and facilitate their
salvage and recycle not limited to the following:

1. Waste Management Plan development and implementation.

2. Technicgues to minimize waste generation.

3. Sorting and separating of waste materials.

4. Salvage of existing materialeg and items for reuge or resale.
5. Recycling of materials that cannot be reused or sold.

D. At a minimum the following waste categories shall be diverted from

landfills:

1. Soil.

2. Inerts (eg, concrete, Masonry and asphalt).

3. Clean dimensional wood and palette wood.

4. Green waste (biodegradable landscaping materials).

5. Engineered wood products {plywood, particle board and I-joists,
etc).
Metal products (eg, steel, wire, beverage containers, copper, eta).
Cardboard, paper and packaging.

Bitumen roofing materials.

wo w3 >

Plastics (eg, ABS, PV(Q).
10. Carpet and/or pad.
11l. Gypsum board.
12. Ingulation.
13. Paint.
14 . Fluorescent lamps.
1.2 RELATED WORK
A. Section 02 41 00, DEMOLITION.
BE. Section 01 GO 00, GENERAL REQUIREMENTS.
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Tead Paint: Section 02 83 33.13, LEAD BASED PAINT REMOVAL AND DISPOSAL.

1.3 QUALITY ASSURANCE

A.

Contractor shall practice efficient waste management when sizing,
cutting and installing building products. Processes shall be employed
to engure the generation of as little waste as posgible. Construction
/Demolition waste includes products of the following:
1. Excess or unusable construction materials.
2. Packaging used for construction products.
3. Poor planning and/or layout.

Constructicon error.

Over ordering.

4

5

6. Weather damage.
7. Contamination.
8. Mighandling.

9. Breakage.
Bstablish and maintain the management of non-hazardous building
congtruction and demolition waste set forth herein. Conduct a site
assessment to estimate the types of materials that will be generated by
demolition and construction.

Contractor shall develop and implement procedures Lo reuse and recycle
new materials o a minimum of 50 percent.

contractor shall be responsible for implementation of any special
programs involving rebates or similar incentives related to recyecling.
Any revenues or savings obtained from salvage or recycling shall accrue
to the contractor.

Contractor shall provide all demolition, removal and legal disposal of
materials. Contractor shall ensure that facilities used for recycling,
reuse and disposal shall be permitted for the intended use to the
extent reguired by local, state, federal regulations. The Whole
Building Design Guide website http://www.whdg.org provides a
Construction Waste Management Database that containg information on
companies that haul, collect, and process recyclable debris from
construction projects.

Contractor shall assign a specific area to facilitate separation of
materials for reuse, salvage, recycling, and return. Such areas are Lo
be kept neat and clean and clearly marked in order to avoid

contamination or mixing of materials.
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Contractor shall provide on~site instructions and supervision of
separation, handling, salvaging, recycling, reuse and return methods to
be used by all parties during waste generating stages.

Record on daily reports any problems in complying with laws,

regulations and ordinances with corrective action taken.

1.4 TERMINOLOGY

A.

Class ITY Landfill: A landfill that accepts non-hazardous resgurces
such as hougehold, commercial and industrial waste resulting from
aenstruction, remodeling, repair and demolition operations.

(lean: Untreated and unpainted; uncontaminated with adhesives, oils,
solvents, mastics and like products.

Constiuction and Demolition Waste: Includes all non-hazardous resources
resulting from comnstruction, remodeling, alterations, repair and
demolition operations.

Dismantle: The process of parting ocut a building in such a way as to
preserve the usefulness of its materials and components.

Disposal: Acceptance of solid wastes at a legally operating facility
for the purpose of land filiing (includes Class IIT landfills and inert
£ills).

Tnert Backfill Site: A location, other than inext £i1l or other
disposal facility, to which inert materials are taken for the purpose
of filling an excavation, shoring or other soil engineering operation.
Tnert Fill: A facility that can legally accept inert waste, such as
asphalt and concrete exclusively for the purpose of disposal.

Inert Solide/Inert Waste: Non-liguid solid resources including, kut not
1imited to, soil and concrete that does not contain hazardous waste or
soluble pollutants at concentrations in excess of water-quality
objectives established by a regional water board, and does not contain
gignificant quantities of decomposablie solid resources.

Mixed Debris: Loads that include commingled recyclable and non-
recyclable materials generated at the construction site.

Mixed Debris Recycling Facility: A solid resource processing facility
that accepts loads of mixed construction and demcolition debris for the
purpose of recovering re-usable and recyclable materials and disposing
non-recyclable materials.

pPermitted Waste Hauler: A company that holds a valid pexrmit to collect
and transport solid wastes from individuals or businesses for the

purpose of recycling ox disposal.
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Recycling: The process of sorting, cleansing, treating, and
reconstituting materials for the purpose of using the altered form in
the marufacture of a new product. Recycling does not include burning,
incinerating or thermally destroying solid waste.

1. Cn-site Recycling - Materials that are sorted and processed on site
For use in an altered state in the work, il.e. concrete crushed for
use as a sub-bage in paving.

2. Off-site Recycling - Materials hauled to a location and used in an
altered form in the manufacture of new products.

Recycling Facility: An operation that can legally accept materials for

the purpose of processing the materials intc an altered form for the

manufacture of new products. Depending on the types of materials
accepted and operating procedures, a recycling facility may or may not
be regquired to have a solid waste facilities permit or be regulated by
the local enforcement agency.

Reuse: Materials that are recovered for use in the same form, on-site

or off-site.

Return: To give back reusable items or unused products to vendorg fov

credit. .

Salvage: To remove waste materials from the site for regale or re-use

by a thirxd party.

Source-Separated Materials: Materials that are sorted by type at the

site for the purpose of reuse and recycling.

golid Waste: Materials that have been designated as non-recyclable and

are discarded for the purposes of disposal.

Transfer Station: A facility that can legally accept solid waste for

the purpose of temporarily storing the materials for re-loading onto

other trucks and transporting them to a landfill for disposal, or

recovering some materials for re-use or recycling.

1.5 SUBMITTALS

B

In accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATR, and
aAMPLES, furnish the following:

prepare and submit to the Resident Engineer a written demclition debris
management plan. The plan shall include, but not be limited to, the
following information:

1. Procedures to be used for debris management.

2. Techniques to be used to minimize waste generation.

3. hnalysis of the estimated job site waste to be generated:
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a. List of each material and guantity to be salvaged, reused,
recycled.
b. List of each material and guantity proposed to be taken to a
landfill.
4. Detailed description of the Means/Methods to be used for material
handling.
a. On site: Material separation, storadge, protection where
applicable.
b. Off site: Transportation means and destination. Include list of
materials.
1) Descripticon of materials to be gite-separated and self-hauled
to designated facilities.
2) Description of mixed materials to be collected by designated
waste haulersg and removed from the site.
¢. The names and locations of mixed debris reuse and recycling
facilities or sites.
d. The names and locations of trash disposal landfill facilitiles or
gites.
e. Documentation that the fagilities or sites are approved to
receive the materials.
pesignated Manager responsible for instructing personnel, supervising,
documenting and administer over meetings relevant to the Waste
Management Plan.
Monthly summary of construction and demolition debris diversion and
disposal, guantifying all materials generated at the work site and

disposed of or diverted from disposal through recyceling.

1.6 APPLICABLE PURLICATIONS

A

publications listed below form a part of this specification to the
extent referenced. Publications are referenced by the basic designation
only. In the event that criteria requirements conflict, the most
stringent reguirements shali be met.

U.5. Green Building Council (USGEBC):

LEED Green Building Rating System for New Construction

1.7 RECORDS

Maintain records to document the guantity of waste generated; the
gquantity of waste diverted through sale, reuse, or recycling; and the
quantity of waste disposed by landfill or incineration. Records shall

be kept in accordance with the LEED Reference Guide and LEED Template.
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PART 2 - PRODUCTS

2.1 MATERIALS

A

List of sach material and gquantity to be salvaged, recycled, reused.
tist of each material and guantity proposed to be taken to a landfill.
Material tracking data: Receiving parties, dateg removed,
transportation costs, weight tickets, tipping fees, manifests,

invoices, net total costs or savings.

PART 3 - EXECUTION

3.1 COLLECTION

A,

provide all necessayy containers, bins and storage areas to facilitate
effective waste management. _

Clearly identify.containers,‘bins and storage areas g0 that reéyciable
materials are separated from trash and can be transported to regpective
recycling facility for proceseing.

Hazardous wasteg shall be separated, stored, disposed of according to

local, state, federal regulations.

3.2 DISPOSAL

A.

Contractor shall be responsible for transporting and disposing of
materials that cannot be delivered to a source-separated or mixed
materials recyecling facility to a tramnsfer station or disposal facility
that can accept the materials in accordance with state and federal
regulations.

Construction or demclition materials with no practical reuse or that
cannot: be salvaged or recycled shall be disposed of at a landfill or

incinerator.

3.3 REPORT

A

With each application for progress payment, gubmit a summary of
construction and demolition debris diversion and disposal including
beginning and ending dates of period covered.

ouantify all materials diverted from 1landfill disposal through salvage
or recycling during the pexiod with the receiving parties, dates
removed, transportation costs, weight tickets, manifests, invoices.
Include the net total costs oOr savings for each salvaged or recycled
material.

Quantify all materials disposed of during the period with the receiving
parties, dates removed, transportation costs, weight tickets, tipping
fees, manifests, invoices. Tneclude the net total costs for each

disposal.
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SECTION 03 30 53
CAST-IN-PLACE CONCRETE

PART 1 - GENERAL
1.1 DESCRIPTION:
This section specifies cast-in-place structural concrete and material
and mixes for other concrete.
1.2 RELATED WORK:
A. Materials testing and inspection during construction: Section 0l 45 29,
TESTING LABORATORY SERVICES.
8. Concrete roads, walks, and similar exterior gite work: Section 32 05 23,
CEMENT AND CONCRETE FOR EXTERIOR IMPROVEMENTS.
1.3 TOLERANCES:
A. ACT 117.
B. Siab Finighes: ACI 117, F-number method in accordance with ASTM BEL1L55.
1.4 REGULATORY REQUIREMENTS:
A. ACT 8P-66 ACI Detailing Manual
B. ACI 318 - Building Code Reguirements for Reinforced Concrete.

1.5 SUBMITTALS:

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA,
BND SAMPLES.
Concrete Mix Design.

¢. Shop Drawings: Reinforcing steel: Complete shop drawings.
Manufacturer's Certificates: Air-entraining admixture, chemical
admixtures, curing compounds.

1.6 APPLICABLE PUBLICATIONS:
A. Publications listed below form a part of this specification to extent

referenced. Publications are referenced in text by basic designation

only.
B. Emerican Concrete Imstitute (ACI):

IL1TR-06 . i e e e Tolerances for Concrete Construction and
Materials

211.1~92(R2002) .. ..vvons Proportions for Normal, Heavyweight, and Mass
Concrete

211.2-88{R2004)......... proportions for Structural Lightweight Concrete

B0L-CB. i gpecification for Structural Concrete

BOSR-06 .. i vr i mii e Hot Weather Concreting

306R-2002. ... i Cold Weather Concreting

SP-66-~04 ..o ACT Detailing Manual

318/318R-05. ... . . Building Code Requirements for Reinforced
Concrete
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BATR-04 . v i v e et e st guide to Formwork for Concrele

C. American Scciety for Testing And Materials (A8TM):

BLB5-07 . it iirrene e Steel Welded Wire, ¥abric, Plain for Concrete
Reinforcement

AG15/ABLEM-08B. ... ... ... . Deformed and Plain Billet-Steel Bars for
Concrete Reinforcement

ASIG/AS9EM-06. .. .. .. ... standard Specification for Rail-Steel and Axle-
Steel Deformed Bars for Concrete Reinforcement

CR1L/C3IM~08. oo e Making and Curing Concrete Test Specimens in the
Field

C33-07 .0 iine i Concrete Aggregates

C39/C39M-05. .. o Compressive Strength of Cylindrical Concrete
Specimens

C04/C04M-07. .. .o Ready-Mixed Concrete

C1l43/C143M-05. ... .o vns Standard Test Method for Slump of Hydraulic
Cement Concrete

CI50-07 0o i sn i et eeeeen Portland Cement

ol i TR o B Sheet Material for Curing Concrete

CL72-07 ¢ i it ii i Sampling Freshly Mixed Concrete

C173-07.Alr Content of Freshly Mixed Concrete by the Volumetric Method

C192/CL92M~-07 . .. oot Making and Curing Concrete Test Specimens in the
Laboratory

CR3L~08. ... iernenn-n Air Content of Freshly Mixed Concrete by the
Pressure Method

C260-06. ... iirvennnnnn- Air-Entraining aAdmixtures for Concrete

C330-05. . ieiinennnann Lightweight Aggregates for Structural Concrete

C494/C494M-08. .. .. ..o Chemical Admixtures for Concrete

CE18~08. . e nnnnnn Coal Fly Ash and Raw or Calcined Natural

Pozzolan for Use in Concrete
D1751-04 . Preformed Expangion Joint Fillers for Concrete Paving and
gtructural Construction (Non-extruding and
Resilient Bituminous Types)
DA3ST-02. .0 i i Polyethylene Sheeting for Construction,
Industrial and Agricultural Applications
E1155-~96{2008) .......... Determining Fy Floor Flatness and F, Floor
Levelnegs Numbers
PART 2 - PRODUCTS
2.1 FORMS:
Wood, plywood, metal, or other materials, approved by Resident Engineer,

of grade or type suitable to obtain type of finish specified.

03 30 53 - 2



11-08M

2.2 MATERIALS:

(I R s B S I < B

o 2 B AW

portland Cement: ASTM €180, Type I or 1I.

Fly Agh: ASTM (618, Class C or F including supplementary optional
reguirements relating to reactive aggregates and alkalis, and loss on
ignition (LOI) not to exceed 5 percent.

Coarse Aggregate: ASTM C33, Size 67. Size 467 may be used for footings
and walls over 200 mm (12 inches) thick. Coarse aggregate for applied
topping and wetal pan stair £i1l ehall be Size 7.

Fine Aggregate: ASTM C33.

Lightweight Aggregate for Structural Concrete: ASTM C330, Table 1
Mixing Water: Fresh, clean, and potable.

Air-Entraining Admixture: ASTM C260.

Chemical Admixtures: ASTM C454.

Vapor Barrier: ASTM D4397, 0.25 mm {10 mil).

Reinforcing Steel: ASTM A6l3 or ABTM A296, deformed. See structural
drawings for grade.

Welded Wire Fabric: RSTM A1BS.

¥xpansion Joint Filler: ASTM D1751.

Sheet Materials for Curing Concrete: ASTM C171.

Abrasive Aggregates: Aluminum oxide grains or emery grits.

Liguid Densifier/Sealer: 100 percent active coloriess agueous siliconate
golution.

grout, Non-Shrinking: Premixed ferrous or non-ferroug, mixed and applied
in accordance with mamufacturer's recomnendations. Grout shall show no
settlement or vertical drying shrinkage at 3 days or thereafter based on
initial measurement made at time of placement, and produce a compressive
strength of at least 18mpa (2500 psi) at 3 days and 35mpa (5000 psi) at
28 days.

2.3 CONCRETE MIXES:

A.

Design of concrete mixes using materials specified shall be the
responsibility of the Contractor as set forth under Option C of ASTM
C94.

Compressive gtrength at 28 days shall be not less than 4000 psi.
Establish strength of concrete by testing prior to beginning concreting
operation. Test consists of average of three c¢ylinders made and cured in
accordance with ASTM €192 and tested in accordance with ASTM C39.
Maximum slump for vibrated concrete is 100 mm {4 inches) tested in
accordance with ASTM Cl143.

Cement and water factor (See Table I):

TABLE I - CEMENT AND WATER FACTORS FOR CONCRETE
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Concrete: Strength Non-Air-Entrained Air-Entrained
Min. 28 bay Coop. Min. Cement Max. Water Min. Cement Max. Water
stx. kg/w’ (lbs/c. Cement Ratio kg /m® Cement Ratio
MPa (psi) yd) {Ibg/c. yd}
35 (5000)%3 375 (630) 0.45 385 (650) 0.40
30 (4000)*° 325 (550) 0.55 340 (570) 0.50
25 (3000)*? 280 (470) 0.65 290 (420) 0.55
25 (3000)%2 300 (500) . 310 (520) .

1f trial mixes are used, the proposed mix design shall achieve a
compresgsive strength 8.3 MPa (1200 pei) in excesgs of £'c. For
concrete strengths above 35 Mpa (5000 psi), the proposed mix design
shall achieve a compressive strength 2.7 Mpa (1400 psi) in excess of
£re.

Lightweight Structural Concrete. Pump mixes may reguire higher cement
values.

For concrete exposed to high sulfate content soils maximum water
cement ratio is 0.44.

Determined by Laboratory in accordance with ACT 211.1 for normal

concrete or ACT 211.2 for lightweight structural concrete.

Air-entrainment is regquired for all exterior concrete and as required

for Section 32 05 23, CEMENT AND CONCRETE FOR EXTERIOR IMPROVEMENTS, Aix

content shall conform with the following table:

PABLE I - TOTAL AIR CONTENT
FOR VARIOUS SIZES OF COARSE AGGREGATES (NORMAL CONCRETE)

Nominal Maximum Size of Total Air Content
Coarse Aggregate Percentage by Volume
10 mm (3/8 in) 6 to 10
13 wm (1/2 in} 5 to 9
19 mm (3/4 in) 4 to 8
25 mm {1 in) 3 1/2 to 6 1/2
40 mm (1 1/2 in) 3 to 6

2.4 BATCHING & MIXING:

A.

i.

Store, batch, and mix materials as specified in ASTM C94.

Job-Mixed: Concrete mixed at job site shall be mixed in a batch mixexr
in manner specified for stationary mixers in ASTM C94.

Ready-Mixed: Ready-mixed concrete comply with ASTM (€94, except use of
non-agitating equipment for transporting concrete to the site will

not be permitted. With each load of concrete delivered to project,
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ready-mixed concrete producer shall furnish, in duplicate,
certification as reguired by ASTM C94.

3. Mixing structural lightweight concrete: Charge mixer with 2/3 of
total mixing water and all of the aggregate. Mix ingredients for not
less than 30 seconds inm a stationary mixer or not less than 10
revolutions at mixing speed in a truck mixer. Add remaining mixing
water and other ingredients and continue mixing. Above procedure may
be modified as recommended by aggregate producer.

PART 3 — EXECUTION
3.1 FORMWORK:

A. tnstallation conform te ACT 347. gufficiently tight to hold concrete
without leakage, sufficiently braced to withetand vibration of concrete,
and to carry, without appreciable deflection, all dead and live loads to
which they may be subjected.

B. Treating and Wetting: Treat or wet contact formg as follows:

1. Coat plywood and board forms with non-staining form sealer. In hot
weather cool formsg by wetting with cool water just before concrete is
placed.

5. Clean and coat removable metal forms with light form oil before
reinforcement ig placed. In hot weather cool metal foxrms by
thoroughly wetting with water just before placing concrete.

3. Use sealer on reused plywood [orms as specified for new material.

C. tnserts, sleeves, and similar items: Flashing regletsg, masonry ties,
anchors, inserts, wires, hangers, sleevesg, boxes for floor hinges and
other items specified as furnished under this and other sections of
specifications and required to be in their final position at time
concrete is placed shall be properly located, accurately positioned and
built. into construction, and maintained securely in place.

. Construction Tolefénceé: )

1. Contractor ig responsible for setting and maintaining concrete
formwork to assure erection of completed work within tolerances
specified to accommodate installation or other rough and finish
materials. Remedial work necessary for correcting excessive
tolerances is the responsibility of the Contractor. Erected work that
exceeds specified tolerance limits shall be remedied or removed and
replaced, at no additional cost to the Government.

5. Permissible surface irregularities for various classes of materials
are defined as "finisheg" in specification sections covering
individual materials. They are to be distinguished from tolerances
specified which are applicable to surface irregularities of

structural elements,
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3.2 REINFORCEMENT:

Netails of concrete reinforcement, unless otherwise shown, in accordance
with ACTI 318 and ACI SP-66. Support and securely tie reinforcing steel

to prevent displacement during placing of concrete.

3.3 VAPOR BARRIER:

c.

Except where membrane waterproofing is required, place interior concrete
alabs on a continucug vapor barrier.

Place 100 mm (4 incheg) of fine granular £i1l over the vapor barrier to
act ag a blotter for concrete slab.

Lap jointe 150 mm (6 inches) and seal with a compatible
pressure-gensitive tape. '

Patch punctures and tears.

3.4 PLACING CONCRETIE:

A.

Femove water from excavations before concrete is placed. Remove hardened
concrete, debrig and other foreign materials from interior of forms, and
from inside of mixing and conveying equipment. Obtain approval of
Resident Engineer before placing concrete. Provide screeds at required
elevations for concrete slabs.

Before placing new concrete on or against conwerete which has set,
existing surfaces shall be roughened and cleaned free from all laitance,
foreign matter, and loose particles.

Convey concrete from mixer to final place of deposit by method which
will prevent segregation or loss of ingredients. Do not deposit in work
concrete that has attained its initial set or has contained its water or
cement more than 1 1/2 hours. Do not allow concrete to drop freely more
than 1500 mm (5 feet) in unexposed work nor more than 200 mm {3 feet) in
exposed work. Place and consolidate concrete in horizontal layers not
exceeding 300 mm- (12 inches) in thickness. Congolidate concrete by -
spading, rodding, and mechanical vibrator. Do not secure vibrator to
Forms or reinforcement. Vibration shall be carried on continuously with
placing of concrete.

Hot weather placing of concrete: Follow recommendations of ACL 305R to
prevent: problems in the manufacturing, placing, and curing of concrete
that can adversely affect the properties and serviceability of the
hardened concrete.

Cold weather placing of concrete: Follow recommendations of ACI 306R, to
prevent freezing of thin sections less than 2300 mm (12 inches) and to
permit concrete to gain strength properly, except that use of calcium
chioride shall not be permitted without written approval from Resident

Engineer.
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3.5 PROTECTION AND CURING:

Protect exposed surfaces of concrete from premature drying, wash by rain

or running water, wind, mechanical injury, and excessively hot or cold

temperature. Curing method shall be subject to approval by Resident

Engineer.
3.6 FORM REMOVAL:

Forms remain in place until concrete has a gufficient strength to carry

its own weight and loads supported. Removal of forms at any time is the

contractor's sole responsibility.
3.7 SURFACE PREPARATION:

Trmediately after forms have been removed and work has been examined and

approved by Resident Engineer, remove loosge materials, and patch all

stone pockets, surface honeycomb, or similar deficiencies with cement

mortar made with 1 part portland cement and 2 to 3 parts sand.

3.8 FINISHES:

A. Vertical and Overhead Surface Finisghes:

1.

Unfinished Areas: Vertical and overhead concrete surfaces exposed in
unfinished areas, above suspended ceilings in manholes, and other
unfinished areas exposed or concealed will not require additional
finishing.

Taterior and Exterior Exposed Areas (to be painted): Fins, burrs and

similar projections on surface shall be knocked off flush by

mechanical means approved by Resident Engineex and rubbed lightly
with a fine abrasive stone or hone. Use an ample amount of water
during rubbing without workiang up a lather of mortar or changing
texture of concrete.

Tnterior and Exterior Exposed Areas (finished): Finished areas,

unless otherwise ghown, shall be given a grout finigh of uniform

color and shall have a smooth finish rreated as follows:

a. After concrete has hardened and laitance, fins and burrs have been
removed, scrub concrete with wire brushes. Clean stained concrete
surfaces by use of a hone or stone.

b. Apply grout composed of 1 part portland cement and 1 part clean,
fine sand (smaller than 600 micro-m (No. 30) sieve). Work grout
inte surface of concrete with cork floats or fiber brushes until
all pits and honeycomb are filled.

c. After grout has hardened, but still plastic, remove surplus grout
with a sponge rubber float and by rubbing with clean burlap.

d. In hot, dry weather use a fog spray to keep grout wet during

setting period. Complete finish for any area in same day. Confine
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1imits of finished areas to natural breaks in wall surface. Do not

leave grout on concrete surface overnight.

B. 8lab Finishes:

1.

Seratch Finish: Slab surfaces to receive a bonded applied
cementitious application shall all be thoroughly raked or wire
broomed after partial setting (within 2 hours after placing)} to
roughen surface to insure & permanent bond between base glalb and
applied cementitious materials.

Floating: Allow water brought to surface by float used for rough
finishing to evaporate before surface is again floated or troweled.
Do not sprinkle dry cement on surface to absorb water.

Float Finish: Ramps, stair treads, and platforms, both interior and
exterior, sguipment pads, and sliabs to receive non-cementitious
materials, except as specified, shall be screened and floated to a
smooth dense finish. After first floating, while surface is still
soft, surfaces shall be checked for alignment using a straightedge or
template. Correct high spots by cutting down with a crowel or similar
tool and correct low spots by filling in with material of same
composition as floor finigh. Remove any surface projections on
Ffloated finish by rubbing or dry grinding. refloat the slab to a
uniform sandy texture.

ateel Trowel Finish: Applied toppings, concrete surfaces to receive
resilient floor covering or carpet, future floor roof and aill
monolithic concrete floor slabs exposed in finished work and for
which no other finish is shown or specified shall be steel troweled.
Final steel troweling to secure a smooth, dense surface shall be
delayed as long as possible, generally when the surface can no longer
be dented with finger. During final troweling, tile steé} trowel. at a
glight angle and exert'heavy pressure on trowel to compactucement
paste and form a dense, smooth surface. Finished surface sghall be
free of trowel marks, uniform in texture and appearance.

Broom Finish: Finish all exterior glabs, ramps, and stair treads with
a bristle brush moistened with clear water after the surfaces have
been floated.

Finished slab flatness (FF) and levelness (FL) wvalues comply with the

following minimum regquirements:

Slab on grade & Shored suspended Unghored suspended slabs

glabs

Specified overall value ¥Fp 25/F, 20 gpecified overall value Fy 25
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Minimum local value Fep 17/F, 15 Minimum local value Fp 17 }

3.9 SURFACE TREATMENTS:

A

surface treatments shall be mixed and applied in accordance with
manufacturer's printed instructions.

Non-Slip Finish: Except where safety nosing and tread coverings are
shown, apply non-slip abrasive aggregate to treads and platforms of all
concrete steps and stairs, and to surfaces of exterior concrete ramps
and platforms. Aggregate shall be broadcast uniformly over concrete
surface. Trowel concrete surface to amooth dense finish. After curing,
rub the treated surface with abrasive brick and water gufficiently to

slightly expose abrasive aggregate.

3,10 APPLIED TOPPING:

AL

Separate concrete topping with thickness and strength shown with only
encugh water to insure a stiff, workable, plastic mix.

continuously place applied topping until entire section is complete,
atruck off with straightedge, compact by rolling or tamping, float and

ateel trowel to a hard smooth finish.

3.11 PRECAST CONCRETE ITEMS:

precast concrete itemg, not specified elsewhere, shall be cast using 25
Mpa (3000 psi) alr-entrained concrete to shapes and dimensions shown.
Finigh surfaces to match corregponding adjacent concrete surfaces.
Reinforce with steel as necessary for safe handling and erection.

- - -END - - -
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SECTION 08 %1 O
PAINTING

PART 1-GENERAL

1.1 DESCRIPTION

section specifies field painting.

Section specifies prime coats which may be applied in shop under other
sections.

painting includes shellacs, stains, varnighes, coatings specified, and

striping or markers and identity markings.

1.2 RELATED WORK

A
B.

Shop prime painting of steel and ferrous metals: Division 22 - PLUMBING,
Type of Finigh, Color, and Gloss Level of Finish Ceoat: Section 02 06 00,
SCHEDULE FOR FINISHES.

Asphalt and concrete pavement marking: Section 32 17 23, PAVEMENT
MARKINGS .

1.3 SUBMITITALS

A,

submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA,

AND SAMPLES.

Manufacturer's Literature and Data:

Before work is started, or sample panels are preparsed, submit

manufacturer's literature, the current Master Painters Institute (MPI)

"Approved Product List” indicating brand label, product name and product

code as of the date of contract award, will be used to determine

compliance with the submittal requirements of this specification. The

Contractor may choose to use subsequent MPI "approved Product List",

however, only one list may be used for the entire contract and each

coating system is to be from a single manufacturer. All coats on a

particular substrate must be from a single manufacturer. No variation from

the MPI "Approved Product List" where applicable ig acceptable.

Sample Panels:

1. After painters' materials have been approved and before work isg started
submit sample panels showing each type of finish and color specified.

5 panels to show color: Composition board, 100 by 250 by 3 mm (4 inch by
10 inch by 1/8 inch).

3. panel to show transparent finishes: Wood of same species and grain
pattern as wood approved for use, 100 by 250 by 3 mm {4 inch by 10 inch
face by 1/4 inch) thick minimum, and where both f£lat and edge grain
will be exposed, 250 mm {10 inches) long by sufficient size, 50 by 30
mm {2 by 2 inch) wminimum or actual wood member to show complete finigh.

4. Attach labels to panel stating the following:
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a. Federal Specification Number or manufacturers name and product
number of paints used.
b. Specification code number specified in Section 09 06 00, SCHEDULE
FOR FINISHES.
¢. Product type and color.
d. Name of project.
5. Strips showing not less than 50 mm (2 inch) wide strips of undercoats
and 100 mm (4 inch) wide strip of finish coat.
Sample of identity markers if used.
Manufacturers' Certificates indicating compliance with specified
reguirements:
1. Manufacturer's paint substituted for Federal Specification paints meets
or exceeds performance of paint specified.
2. High temperature aluminum paint.

3. Epoxy coating.

1.4 DELIVERY AND STORAGHE

A.

Peliver materials to zite in manufacturer's sealed container marked to
show following:

1. Name of manufacturer.

2. Product type.

3. Batch number.

4. Instructions for use.

5. Safety precautions.

1n addition to manufacturer's label, provide a label legibly printed as
following:

1. Federal Specification Number, where applicable, and name of material.
5. Surface upon which material is to be applied.

3. If paint or other coating, state coat types; prime, body or finish.
Maintain space for storage, and handling of painting materials and
equipment in a neat and orderly condition to prevent spontansous
combustion from occurring or igniting adjacent items.

Store materials at site at least 24 hours before uging, at a temperature

between 18 and 30 degrees C (65 and 85 degrees F) .

1.5 APPLICABLE PUBLICATIONS

A.

publications iisted below form a part of this specification to the extent

referenced. Publications are referenced in the text by basic degignation

only.

american Conference of Governmental Industrial Hygienists (ACGIH):

ACGIH TLV-BKLT-2008..... Threshold Limit Values (TLV) for Chemical
Substances and Physical Agents and Biological

Exposure Indices (BEIs)
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ACGIH TLV-DOC-2008...... Documentation of Threshold Limit Values and

Biclegical Exposure Indices, (Seventh Edition)

C. American National Standards Institute (ANSI):
BA123.1-07. i Seheme for the Identification of Piping Systems
D. American Society for Testing and Materials (ASTHM) :

....Boiled Linseed 0il

E. Commercial Ifem Description (CID):

........... Water Paint, Powder {Cementitious, White and

Colors) (WPC) {cancelled)

F. Federal Specifications (Fed Spec):

TT-P-1411A. ..

........... Paint, Copolymer-Resin, Cementitious (For

Waterproofing Concrete and Masonry Wallg) (CEP)

. Master Painters Institute {MPI):

HO. 4-07 . i eroennvnnns Interior/ Exterior Latex Block Filler
No. B=07 .. e e nnsans Exterior Alkyd, Flat MPI Gloss Level 1 (EQO)
Mo, 11-07 . i sxterior Latex, Semi-Gloss (AE)
No. 1B-07. .. s Organic Zinc Rich Primer
No. 26-07. i nnenn Cementitious Galvanized Metal FPrimer
NO., 31«07, e nenenn.- Polyurethane, Moisture Cured, Clear Gloss (PV)
No. 45070 Intericr Primer Sealer
Ko, 46-07 .. ccreeuneen. Interior Enamel Undercoat
No. 47-07 .o on Interior Alkyd, Semi-Gloss, MPI Gloss Level 5 {AK)
No. 50-07 v Interior Latex Primer Sealer
No. 51070 e Interior Alkyd, Eggshell, MPI Gloss Level 3
NO. 52-07 e onnenn Interior Latex, MPI Gloss Level 3 {LE)
NO. 5407 v vnmeernnnn-s Interior Latex, Semi-Gloss, MPI Gloss Level 5 (LE)
No. TL-07 .. e Polyurethane, Moisture Cured, Clear, Flat {(PV)
Mo, 74-07 . v eeanvanns Interior Alkyd Varnish, Semi-Gloss
Ho. TT7-0T e ciee e Epoxy Cold Curéé; Glogs (EC)
Mo, 94-07. . iy Exterior Alkyd, Semi-Gloss (EC)
NO. 85-07. . ivervrnans Fast Drying Metal Primer
Wo. 135-07. . .00 eeennens Non-Cementitious @alvanized Primer
H. Steel Structures Painting Council {SSPC):
a8pC 8P 1-04 (R2004)....8clvent Cleaning
sopC SP 2-04 {R2004)....Hand Tool Cleaning
aapc 8P 3-04 (R2004)....Power Tool Cleaning

PART 2 - PRODUCIS
2.1 MATERIALS

A. Cementitious

{CEP)], Type

¢. Plastic Tape:

paint (CEP): TT-P-1411A [Paint, Copolymer-Resin, Cementitious

1 for exterior use, Type II for interior use.
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1. Pigmented wvinyl plastic £ilm in colors as specified in 3ection 09 06
G0, SCHEDULE TFOR FINISHES or specified.

2. Pressure sensitive adhesive back.

3. Widths as shown.
D. Identity markers options:
1. Pressure sensitive vinyl markers.
2. Snap-on coil plastic markers.
fnterior/Exterior Latex Block Filler: MPIL 4.
Exterior Alkyd, Flat (£0): MPI 8.
Exterior Alkyd Enamel (EO): MPI 9.
Exterior Latex, Semi-Gloss (AE): MPI 11.
Cementitious Galvanized Metal Primer: MPI 26.
Interior Primer Sealer: MPI 45.
Interior Enamel Undercoat: MPI 47.
Interior Alkyd, Semi-Gloss (AK): MPI 477 .
Interior Latex Primer Sealer: MPI 50.
Tnterior Alkyd, Eggshell: MPI 51
Tnterior Latex, MPI Gloss Level 3 (LE): MPI 52.
. Interior Latex, Semi-Gloss, MPI Glogs Level 5 {LE): MPI b4.
. Epoxy Cold Cured, Gloss (EC): MPI 77.
. Exterior Alkyd, Semi-Gloss (EO): MPIL 354.
Fast Drying Metal Primer: MPL 95.

Homomoo " O Z ' v oW [T o T B -1

_ Non-Cementitious Galvanized Primer: MPT 135.

2.2 PAINT PROPERTIES
A. Use ready-mixed (including colors), except two component epoxies,

poiyurethanes, polyesters, paints having metallic powders packaged
separately and paints requiring specified additives.
B. Where no requirements are given in the referenced specifications for
“primers, use primers with pigment and vehicle, compatible with substrate
and finish coats spec1fled.

2 3 REGULATORY REQUIREMENTS/QUALITY ASSURANCE
A. Paint materials shall conform to the restrictions of the local

Environmental and Toxic Control jurisdiction.

1. Volatile Organic Compounds (VOC): VOC content of paint materials shall
not exceed 10g/1 for interior latex paints/primers and 50g/1 for
extericr latex paints and primers.

2. Lead-Base Paint:

a. Comply with Section 410 of the Lead-RBased Paint Poisoning Prevention
Act, ag amended, and with implementing regulations promulgated by

Secretary of Housing and Urban Development.
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b. Regulations concerning prohibition against use of lead-based paint
in federal and federally assisted construction, or rehabilitation of
regidential structures are set forth in Subpart F, Title 24, Code of
Fedexral Regulationsg, Department of Housing and Urban Development.

c. For lead-paint removal, see Section 02 83 32.13, LEAD-BASED PAINT
REMOVAL AND DISPOSAL.

Asbestos: Materials shall not contain asbestos.

Chromate, Cadmium, Mercury, and Silica: Materials shall not contain

zinc-chromate, strontium-chromate, Cadmium, mercury Or mercury

compounds or free crystalline gilica.

Human Cardinogens: Materials shall not contain any of the ACGIH-BKLT

and ACGHI-DOC confirmed or suspected human carcinogens.

Use high performance acrylic paints in place of alkyd paints, where

possible.

vOC content for solvent-based paints shall not exceed 250g/1 and shall

net be formulated with more than one percent aromatic hydro carbons by

weight.

PART 3 - EXECUTION

3.1 JOB CONDITIONS

Al

safety: Observe required safety regulations and manufacturer's warning and

instructions for storage, handling and application of painting materials.

1.

Take mnecessary precautions to protect personnel and property from
hazards due to falls, injuries, towic fumes, fire, explosion, or other
harm.

Deposit soiled cleaning rags and waste mabterials in metal contalners
approved for that purpose. Dispose of such items off the site at end of

each days work.

Atmospherlc znd Surface Conditions:

i

Do not apply coating when air or ‘substrate conditions are:

a. Lessg than 3 degreesg C (5 degrees F) above dew point.

b. Below 10 degrees C {50 degrees F) or over 35 degrees ¢ (95 degrees
F), unless specifically pre-approved by the Contracting Officer and
the product manufacturer. Under no circumstances shall applicaltion
conditions exceed manufacturer recommendations.

Maintain interior temperatures until paint dries hard.

Do no exterior painting when it is windy and dusty.

Do not paint in direct sunlight or on surfaces that the sun will soon

warm.

apply only on clean, dry and frogt free surfaces except as follows:

a. Apply water thinned acrylic and cementitious paints to damp (not

wet) surfaces where allowed by manufacturer’s printed instructions.
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b. Dampened with a fine mist of water on hot dry days concrete and
masonry surfaces to which water thinned acrylic and cementitious

paints are applied to prevent excessive suction and to cool surface.

3.2 SURFACE PREPARATION

A. Method of surface preparation is optional, provided results of finish

painting produce solid even color and texture specified with no overlays.

General:

L.

Remove prefinished items not to be painted such as lighting fixtures,
escutcheon piates, hardware, trim, and similar items for reinstallation
after paint is dried.

Remove items for reinstallation and complete painting of such items and
adjacent areas when item or adjacent surface is not accessible or
finish is different. ' _

See other sections of specifications for specified surface conditions
and prime coat.

Clean surfaces for painting with materiale and methods compatible with
substrate and specified finish. Remove any residue remaining from
cleaning agents used. Do not use solvents, acid, or’ steam on concrete

and masonry.

Ferrous Metals:

1. Remove oil, grease, soil, drawing and cutting compounds, flux and other

detrimental foreign matter in accordance with S8PC-SP 1 (Solvent

Cleaning} .

Remove loose mill scale, rust, and paint, by hand or power tool

cleaning, as defined in SSPC-8F 2 (Band Tool Cleaning) and SSPC-SP 3

(Power Tool Cleaning). Exception: where high temperature aluminum paint

is used, prepare surface in aceordance with paint manufacturer's

instructions.

Fill dents, holes and similar voids and depressions in flat exposed

surfaces of hollow steel doors and framesg, access panels, roll-up steel

doors and similar items specified to have semi-gloss or gloss finish

with TT-F-322D (Filler, Two-Component Type, For Dents, gmall Holesg and

Blow-Holes}. Finish flush with adjacent surfaces.

a. This includes flat head countersunk SCIeEwS used for permanent
anchors.

b. Do not fill screws of item intended for removal such as glazing
beads.

gpot prime abraded and damaged areas in shop prime coat which expose

bare metal with same type of paint used for prime coat. Feather edge of

gpot prime to produce smooth finish coat.
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5. Spot prime abraded and damaged areas which expose bare metal of factory
finished items with paint as recommended by manufacturer of item.

Masonry, Concrete, Cement Board, Cement Plaster and Stucco:

1. Clean and remove dust, dirt, oil, grease efflorescence, form releasge
agents, laitance, and other deterrents to paint adhesion.

2. Use emulsion type cleaning agents to remove oil, grease, paint and
gimilar products. Use of sclvents, acid, or steam is not permitted.

3. Remove Loose mortar in masonry work.

4. Replace mortar and £ill open jointg, holes, cracks and depressions with
new mortar specified in Section 04 05 13, MASONRY MORTARING // Section
04 05 16, MASONRY GROUTING//. Do mot £ill weep holes. Finish to match
adjacent surfaces.

5. Neutrélize Concrete floors to be painted by washing with a solution of
1.4 Kg (3 pounds) of zinc sulfate crystals to 3.8 L (1 gallon) of
water, allow to dry three days and brush thoroughly free of crystals.

6. Repair broken and spalled concrete edges with concrete patching
compound to match adjacent surfaces as specified in CONCRETE Sections.
Remove projections to level of adjacent surface by grinding or gimilar

methods.

3.3 PAINT PREPARATION

A.

Thoroughly mix painting materials to ensure uniformity of color, complete
dispersion of pigment and uniform composition.

Po not thin unless necessary for application and when finish paint is used
for body and prime coats. Use materials and gquantities for thinning as
specified in wmanufacturexr's printed instructions.

Remove paint skins, then strain paint through commercial paint strainer to
remove lumps and other particles.

Mix two component and two part paint and those_requiring-additives in such
a manner as to uniformly biend as.specified in manufacturér's printed
instructions unless specified otherwise.

For tinting required to produce exact shades specified, use color pigment

recommended by the paint manufacturer.

3.4 APPLICATION

A.

gtart of surface preparation or painting will be construed as acceptance
of the surface as satisfactory for the application of materials.

Unless otherwise specified, apply paint in three coats; prime, bedy, and
finish. When two coats applied to prime coat are the same, first coat
applied over primer is body coat and second coat is finish coat.

apply each coat evenly and cover substrate completely.
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Allow not less than 48 hours between application of succeeding coats,
except as allowed by manufacturer's printed instructions, and approved by
Resident Engineer.

Finish surfaces to show solid even color, free from runsg, lumps,

brushmarks, laps, holidays, ox other defects.

apply by brush, roller or spray, except as otherwise specified.

Do not spray paint in existing ocoupied spaces unless approved by Resident

Engineer, except in spaces sealed from existing occupied spaces.

1. hpply painting materials specifically reguired by manufacturer to be
applied by spraying.

5 In areas, where paint is applied by spray, mask or enclose with
polyethylene, or similar air tight material with edges and seams
continucusly sealed including items specified in WORK NOT PAINTED,
motors, comtrols, telephone, and electrical equipment, fronts of
sterilizes and other recessed egquipment and similar prefinished items.

Do not paint in closed position operable items guch as access doors and

panels, window sashes, overhead doors, and similar items except overhead

roli-up doors and shutters.

3,5 PRIME PAINTING

A

After surface preparation prime surfaces bafore application of body and

finish coats, except as otherwise specified.

gpot prime and apply body coat to damaged and abraded painted surfaces

before applying succeeding coats.

additional field applied prime coats over ghop or factory applied prime

coats are not reguired except for exterior exposed steel apply an

additional prime coat.

Prime rebates for stop and face glazing of wood, and for face glazing of

steel.

Metals except boilers, incinerator stacks, and engine exhaust pipes:

1. Steel and iron: MPI 95 (Fast Drying Metal Primer). MPI 77 (Epoxy Cold
cured, Giloss (EC)) finish is gpecified.

5. #inc-coated steel and iron: MPI 135 (Non-Cementitious Galvanized
Primexr) .

4. Terne Metal: MPI 95 (Fast Drying Metal Primex).

5. Machinery not factory finished: MPI 9 (Exterior Alkyd Enamel (EC)) .

6. Asphalt coated metal: MPT 1 (Aluminum Paint {AP)) .

Concrete Masonry Units except glazed or integrally colored and decorative

units:

1. MpI 4 (Block Filler) on interior surfaces.

5. prime exterior surface ag specified for exterior finishes.

Concrete Masonry, Brick Masonry, Tnterior Surfaces of Ceilings and Walls:

09 21 00 - 8



04-0%M

1. MpI 52 (Interior Latex, MPL Gloss Level 2 (LE)) MPI 54 (Interior
Latex, Semi-Gloss, MPI Gloss Level 5 (LE}) except use two coats where

subetrate has aged less than six months.

3.6 INTERIOR FINISHES

A. Apply following finisgh coats over prime coats in spaces or cn surfaces
specified in Section 09 06 00, SCHEDULE FOR FINISHES.

B. Metal Work:

1. Rpply to exposed surfaces.
2. Omit body and finish coats on surfaces concealed after installation
except electrical conduit containing conductors over 600 volts.
3. Ferrous Metal, Galvanized Metal, and Other Metals Scheduled:
a. Apply two coats of MPL 47 (Interior Alkyd, Semi-Gloss (AX}) unless
gpecified otherwise.
b. Asphalt Coated Metal: One coat MPT 1 (Aluminum Paint (AP)).
Ferrous Metal over 94 degrees K (200 degrees F): Boilers,
Incinerator Stacks, and Engine Exhaust Pipes: One coat MPT 22 (High
Heat Resistant Coating (HR).
. Masonry and Concrete Walls:
1. Over MPI 4 (Interior/Extericr Latex Block Filler) on CMU surfaces.
5. Two coats of MPI 52 (Interior Latex, MPI Gloss Level 3 (LE)) 3.
3. Paint Finish:
a. Ope coat of MPI 45 (Interior Primer Sealer) plus one coat of MPI 47
{Interior Alkyd, Semi-Gloss {(AK)) (8G).
c. One coat of MPI 45 Interior Primer Sealer} plus one coat: of MPI 48
(Interior Alkyd Gloss (RK)).
d. Two coats of MPI 51 (Interior Alkyd, Eggshell) (AK)).
3.8 REFINTSHING EXISTING PAINTED SURFACES

A. Clean, patch and repair existing surfaces as specified under surface
preparation.

Remove and reinstall items as specified under surface preparation.

. Remove existing finisheg or apply separation coats to prevent non
compatible coatings from having contact.

D. Patched or Replaced Areas in Surfaces and Components: Apply spot prime and
body coats ag gpecified for new work to repaired areas or replaced
components.

E. Except where scheduled for complete painting apply finish coat over plane
surface to nearegt break in plane, such as corner, reveal, or frame.

F. Refinish areas as specified for new work to match adjoining work unless

gpecified or scheduled otherwise.
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Coat knote and pitch streaks showing through old finish with MPI 36 (Knot
Sealer) before refinishing.

Sand or dull glossy surfaces prior to painting.

Sand existing coatings to a feather edge SO that transition between new

and existing finish will not show in finished work.

3.9 PAINT COLOR

A.

Color and gloss of finish coats is specified in Section 09 06 00, SCHEDULE

FOR FINISHES.

For additional reguirements regarding color see Arvticles, REFINISHZNG.

EXISTING PAINTED SURFACE and MECHANICAL AND ELECTRICAL FIELD PAINTING

SCHEDULE .

Coat Colors:

1. Color of priming coat: Lighter than body coat.

2. Color of body coat: Lighter than finigh coat.

3. Color prime and body coats to not show through the finish goat and to
mask surface imperfections or contrasts.

Painting, Caulking, Closures, and Fillers Adjacent to Casewoxrk:

1. Paint to match color of casework where casework has a paint finish.

5 paint to match color of wall where casework isg stainless steel, plastic

laminate, or varnished wood.

3.10 MECHANICAL AND ELECTRICAL WORK FIELD PATINTING SCHEDULE

A.

.

Fieid painting of mechanical and electrical consists of cleaning,
touching-up abraded shop prime coats, and applying prime, body and finish
coakbs to materials and eguipment if not factory finished in space
scheduled to be finished.

Tn spaces not scheduled to be finish painted in Section 02 06 00, SCHEDULE
FOR FINISHES paint as specified under paragraph H, colors.

Paint various systems specified in Divieion 02 - EXISTING CONDITIONS,
Divigion 22 - PLUMBING.

Paint after tests have been completed.

Omit prime coat from factory prime-coated items.

Finish painting of mechanical and eiectrical eguipment is not reguired
when located in interstitial spaces, above suspended ceilings, in
concealed areas such as pipe and electric closets, pipe basements, pipe
tunnels, trenches, attics, roof spaces, shafts and furred spaces except on
electrical conduit containing feeders 600 volts or more.

Omit field painting of items specified in paragraph, Building and
Structural WORK NOT PAINTED.

Color:

1. paint items having no color specified in Section 092 06 00, SCHEDULE FOR

FINTSHES to match surrounding surfaces.
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paint colors as specified in Section 08 06 00, SCHEDULE FOR FINISHES

except for following:

a.

WHALE i i e m i vaneems o os s Exterior unfinished surfaces of enameled
plumbing f£ixtures. Insulation coverings on breeching and uptake
inside boiler house, drums and drum-heads, oil heaters, condensate
tanks and condensate piping.

GLAY: o ovnes e Water and sewage treatment equipment and
sewage ejection equipment.’

Color to match brickwork sheet metal covering on breeching outside

of exterior wall of boiler house.

I. Apply paint systems on properly prepared and primed surface as follows:

1. Exterior Locations:

Z.

3.

a.

Apply two coats of MPT 94 (Exterior Alkyd, Semiwglosé (EO)}) or MPI 2
(Exterior Alkyd Enamel (EO)) to the following ferrous metal items:
vent and exhaust pipes with temperatures under 94 degrees C

(200 degrees F), roof drains, fire hydrants, post indicators, yard

hydrants, exposed piping and gimilar items.

interior Locations:

a.

Apply two coats of MPI 47 (Interior Alkyd, Semi-Gloss {(RK)) to

foliowing items:

1) Metal under 94 degrees C (200 degrees F) of items such as bare
piping, fittings, hangers and supports.

2} Heating, ventilating, air conditicning, plumbing equipment, and

machinery having shop prime coat and not factory finished.

Other exposed locations:

& -

Metal surfaces, except aluminum, of cooling towers exposed to view,
including connected pipes, ratlg, and ladders: Two coats of MPI 1
{Alumipum Paint {(AP)).

Ccloth jackets of insulation of ducts and pipes in connection with
plumbing, ailxr conditioning, ventilating refrigeration and heating
gystemg: One coat of MPI 50 (Interior Latex Primer Sealer} and one
coat of MPI 11 (Exterior Latex Semi-Gloss (AE}

3.11 BUILDING AND STRUCTURAL WORK FIELD PAINTING

A. Painting and finishing of interior and exterior work except as specified

under paragraph 3.11 B.

1.

Painting and finishing of new and existing work including colors and

gloss of finish selected ig specified in Finish Schedule, Section 09 06

00,

SCHEDULE FOR FINISEES.

Painting of disturbed, damaged and repaired or patched surfaces when

entire space is not scheduled for complete repainting or refinishing.

Painting of ferrous metal and galvanized metal.

g% 21 00 - 11



04-05M

5. Tdentity painting and safelty painting.
B. Building and Structural Work not Painted:
1. Prefinished items:

a. Casework, doors, elevator entrances and cabs, metal panels, wall
covering, =nd similar items specified factory finished under other
sections.

b. Factory finished equipment and pre-engineered metal building
components such as metal roof and wall panels.

2. Finighed surfaces:

a. Hardware except ferrous metal.

b. Anodized aluminum, stainless steel, chromium plating, copper, and
brass, except as otherwise specified.

¢. Signa, fixtures, and other similar items integrally finished.

3. Concealed surfaces:

a. Inside dumbwaiter, elevator and duct ghafts, interstitial spaces,
pipe basements, crawl spaces, pipe tunnels, above ceilings, attics,
except as ctherwise gpecified.

Inside walls or other spaces behind access doors or panels.

. Gurfaceg conceazled behind permanently ingtalled casework and
equipment .

4. Moving and operating parts:

a. Shafts, chains, gears, mechanical and electrical operators,
linkages, and sprinkler heads, and sensing devices.

b. Tracks for overhead or coiling doors, shutters, and grilies.

5. Labels:

a. Code required label, such as Underwriters Laboratories Inc.,
Inchcape Testing Services, Inc., or Factory Mutual Research
Corporation.

b. Edentification plates, instruction plates, performance rating, and
nomenclature. :

6. Galvanized metal:

a. Extericr chain link fence and gates, corrugated metal areaways, and
gratings.

b. Gas Storage Racks.

c. Except where specifically specified to be painted.

7 Metal safety treads and nosings.

8. Gaskets.

9. Concrete curbs, gutters, pavements, retaining walls, exterior exposed
foundations walls and interior walls in pipe basements.

10. Face brick.

11. Structural steel encased in concrete, masonry, O other enclosure.
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styuctural steel to receive sprayed-on fire proofing.
Ceilings, wallg, columns in interstitial spaces.
Ceilings, walls, and columns in pipe basements.

Wood Shingles.

3.12 IDENTITY PAINTING SCHEDULE

A. Identify designated service in accordance with ANSI Al2.1, unless
specified otherwise, on exposed piping, piping above removable ceilings,
piping in accessible pipe spaces, interstitial spaces, and piping behind
access panels.

1. Legend may be identified using 2.1 G options or by stencil
applicationg.

2. Apply legends adjacent to changes in direection, on branches, where
pipes pass through walls or floors, adjacent to operating accegsories
such ag valves, regulators, strainers and cleanouts a minimum of 12 000
mm {40 feet) apart on straight runs of piping. Identification next to
plumbing fixtures is not reguired.

3. Locate Legends clearly visible from operating position.

Use arrow to indicate direction of flow.

5. Identify pipe contents with sufficient additional details guch as
temperature, pressure, and contents to identify possible hazard. Insert
working pressure shown on drawings where asterisk appears for High,
Medium, and Low Pressure designations as follows:

a. High Pressure - 414 kpPa (60 psig) and above.

b. Medium Pressure - 104 to 413 kPa (15 to 59 psig) .

. Low Pressure - 103 kPa (14 psig) and below.

6. Legend name in full or in abbreviated form as follows:
COLOR OF COLOR OF COLOR OF LEGEND
PIPING EXPOSED PIPING BACKGROUND LETTERS BBREVIATICNS

Blow-of £ Yellow Black Blow-off
Boiler Feedwater Yellow Rlack Blr Feed
A/C Condenser Water Supply Green White A/C Cond Wtr Sup
A/C Condenser Water Return Green White A/C Cond Whkxr Ret
Chilled Water Supply Green White Ch. Wtr Sup
Chilled Water Return Green White Ch. Wtr Ret
Drain Line Green White Drain
Sanitary Waste Green White San Waste
Yanitary Vent Green White San Vent
Pump Drainage Green White Pump Disch
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Atmospheric Vent Green White ATV

3,14 PROTECTION CLEAN UP, AND TOUCH-UP

A. Protect work from paint droppings and spattering by use of masking, drop
cloths, removal of items or by other approved methods.

5. Upon completion, clean paint from hardware, glass and other surfaces and
items not required to be painted of paint drops or SMears. ‘

C. Before final inspection, touch-up oOF refinished in a manney to produce
aolid even color and finish texture, free from defects in work which was
damaged or discclored.

“ - -END - - -
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SECTION 22 05 11
COMMON WORK RESULTS FOR PLUMBING
PART 1 - GENERAL
1.1 DESCRIPTION
A. The requirements of this Section shall apply to all gsections of
Divigion 22.
B. Definitiomns: _
1. Exposed: Piping and squipment exposed to view in finished rooms.
2. Option or optional: Contractor's choice of an alternate material or
method.
1.2 RELATED WORK
gection 01 00 00, GENERAL REQUIREMENTS.
section 01 33 22, SHOP DRAWTINGS, PRODUCT DATA, AND SAMPLES .
dection 31 20 00, EARTH MOVING: Excavation and Backfill.
section 03 30 53, CRAST-IN-PLACE CONCRETE: Concrete and Groub.

W OH o W

dection 09 %l 00, PAINTING.
1.3 OUALITY ABSURANCE
A. Products Criteria:

1. standard Products: Material and egquipment shall be the gtandard
producte of a manufacturer regularly engaged in the manufacture of
rhe products for at least 3 years.

2. all items furnished shall be free from defects that would adversely
affect the performance, maintainability and appearance of individual
components and overall assembly.

3. The products and execution of work specified in Divisicn 22 shall
conform to the referenced codes and standards as reguired by the
specifications. Local codes and amendments enforced by the local
code official shall be enforced, if required by local authorities
such as the natural gas supplier. If the iocal codes are wmore
stringent, then the local code shall apply. Any conflicte shall be
brought to the attention of the Resident Engineer {RE) /Contracting
Officers Technical Representative (COTR) .

4. Multiple Units: When two or more units of materials or eguipment of
the same type or class are required, these units shall be products
of one manufacturer.

B. Manufacturer's Recommendations: Where installation procedures or any
part thereof are required to be in accordance with the recommendations

of the manufacturer of the material being installed, printed coples of
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these recommendaticns shall be furnished to the Resident Engineer prior

ro installation. Ingtallation of the item will nobt be allowed to

proceed until the recommendations are received. Failure to furnish
these recommendations can be cause for rejection of the material.
mxecution (Installation, Construction) Quality:

1. All items shall be applied and installed in accordance with
manufacturer's written instructions. conflicts between the
manufacturer's instructions and the contrack drawings and
specifications éhall be referred to the RE/COTR for resolution.
Wwritten hard copies or computer files of manufacturer’sg installation
jnstructions shall be provided to the RE/COTR at Eeasﬁ two weeks
prior to commencing installation of any item.

2. Complete layout drawings shall be required by Paragraph, SUBMITTALS.
construction work shall not start on any gystem until the layocut
drawings have been approved.

Quaranty: Warranty of Construction, FAR clause 52.246-21.

plumbing Systems: IPC, International Plumbing Code.

1.4 SUBMITTALS

A.

qubmittale shall be submitted in accordance with Section 01 33 23, SHOP
DRAWINGS, PRODUCT DATA, and SAMPLES.

Tnformation and material submitted under this section shall be marked
nQURMITTED UNDER SECTION 22 05 11, COMNON WORK RESULTS ¥FOR PLUMBING",
with applicable paragraph identification.

contractor shall make all necessary field measurements and
investigations to assure that the equipment and agssemblies will meel
contract requirements.

If equipment is submitted which differs in arrangement from that shown,
provide drawings that show the rearrangement of all associated systems.
approval will be given only if all features of the equipment and
associated systems, including accessibility, are equivalent to that
required by the contract.

prior to submitting shop drawings Ffor approval, contractor shall
certify in writing that manufacturers of all major items of eguipment
have each reviewed drawings and specifications, and have jointly
coordinated and properly integrated their eguipment and contreols to
provide a complete and efficient installation.

Upon reguest by covernment, lists of previous installations fox

selected items of eguipment shall be provided. Contact persons who
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will serve as references, with relephone numbers and e~mall addresses

shall be submitted with the references.

. Manufacturer’s Literature and Data: Manufacturer’s literature shall be
submitted under the pertinent section rather than under this gection.
1. Hangers, inserts, supports and bracing. Provide load calculations

for variable spring and constant support hangers.

2. Wall, floor, and ceiling plates.

. Coordination Drawings: Complete consolidated and coordinated layout
drawings shall be aubmitted for all new gystems, and for existing
systems that are in the same areas. The drawings shall inciude plan
views, elevationg and sections of all systems and shall ke on a scale
of not less than 1:32 (3/8-inch equal to one foot). Clearly identify
and dimension the proposed iocations of the principal items of
equipment . The drawings shall clearly show the proposed location and
adequate clearance for all equipment, piping, pumps, valves and other
items. All valves, trap primer valves, water hammer arrestors,
arrainers, and eguipment requiring service shall be provided with an
access goor sized for the complete removal of plumbing device,
component, or eguipment. Ecquipment foundations shall not be installed
until equipment or piping until layout drawings have been approved.
Detailed layout drawings shall be provided for all piping systems. In
addition, details of the following shall be provided.

1. Hangers, inserts, Supports, and bracing.

2. Pipe sleeves.

3. Equipment penetrations of floors, walls, ceilings, or roofs.

7. Maintepance Data and Operating Instructions:

1. Maintenance and operating manualg in accordance with Section 01 €O
00, GENERAL REQUIREMENTS, Article, INSTRUCTIONS, for systems and
equipment.

2. Listing of recommended replacement parts for keeping in stock
supply, including sources of supply, for equipment shall be
provided.

1.5 DELIVERY, STORAGE AND HANDLING

A. Protection of Eguipment:

1. Equipment and material placed on the job site shall remain in the
custody of the Contractor until phased acceptance, whether or not

the Qovernment has reimbursed the Contractor for the equipment and
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material. The Contractor is solely responsible for the protection of
such equipment and material against any damage.

2. Damaged equipment shall be replaced with an identical unit as
detrermined and directed by the RE/COTR. 8uch replacement shall be at
no additional cost to the Government.

3. Ipteriors of new equipment and piping systems shall be protected
against entry of foreign matter. Both ingide and outside shall be
cleaned before painting or placing eguipment in operation.

4. Existing eguipment and piping being worked on by the Contractor
shail be under the custody and respongibility of the Contractor and
shall be protected asg required for new work.

cleanliness of Piping and Equipment Systewms:

1. Care shall be exercised in the storage and handling of equipment and
piping material to be incorporated in the work. Debris arising from
cutting, threading and welding of piping shall be removed.

2. Piping systems chall be fiushed, blown or pigged as necessary to
deliver clean systems.

3. All piping shall be tested in accordance with the specifications and
the Internatiomal Plumbing code (IPC), latest edition. All filters,
strainers, fixture faucets shall be flushed of debris prior to final
acceptance.

4. Contractor shall be fully responsible for all costs, damage, and

delay arising fzom failure to provide clean systems.

1.6 APPLICABLE PUBLICATIONS

A

The publications listed below shall form a part of this specification
to the extent referenced. The publications are referenced in the text
by the basic designation only.

american Society for Testing and Materials (ASTM):

DAG/A3EM-2008. ... .o v - gtandard Specification for Carbon Structural
Sieel
aAB75-96 (R 2007} ........ gtandard Specification for gteel Rars, Carbon,

Merchant Quality, M-Grades R (2002)
EB84~2005. ... e standard Test Method for Surface Burning
Characteristics of Building Materials
BE118-2008a. . v oo vmcnn gtandard Test Methods for Fire Tests of

Building Construction and Materialsg
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¢ Manufacturers Standardization Society (M88) of the Valve and Fittings

Industry, Inc:

BP-58~02 ... pipe Hangers and Supports-Materials, Design and
Manufacture

ap 69-2003 (R 2004)..... Pipe Hangers and Supports-Selection and
Application

D. International Code Council, (ICC):
IBC-06, (R 2007)........ rnternational Butlding Code
Ipc-06, (R 2007).......- International Plumbing Code
PART 2 -~ PRODUCTS
2.1 GALVANIZED REPAIR COMPOUND
A. Mil. Spec. DOD-P-21035B, paint.
2.2 DPTRPE AND EQUIPMENT SUPPORTS AND RESTRAINTS
A. Tn lieu of the paragraph which follows, suspended eguipment support and
restraints may be designed and installed in accordance with the

Internatiocnal Building code {IBC), latest edition, and SECTION 13 05

41, SEISMIC RESTRAINT REQUIREMENTE FOR NOW-STRUCTURAL COMPONENTS.

gubmittals based on the Tnternational Building Code (IBC), latest

edition, SECTION 13 05 41 reguirements, OX the following paragraphs of
this Section shall be stamped and signed by a professional engineer
registered in a state where the project ig located. The Support gystem
of suspended equipment over 227 kg {500 pounds) shall be submitted for
approval of the resident Engineer in all cases. See these
apecifications for lateral force design requirements.

£. For Attachment to Concrete Construction:

1. Conorete insert: Type 18, MSS 8P-58.

2. Self-drilling expansion shields and machine bolt expansion anchors:
permitted in concrete not less than 102 mm (4 inches) thick when
approved by the Regident Engineer for each job conditicmn.

3. power-driven fasteners: Permitted in existing concrete or masonry
not less than 102 wm (4 inches) thick when approved by the Resident
Engineer for each job condition.

¢. For Attachment to Steel construction: MS8S SP-58.

1. Welded attachment: Type 22.

3. Beam clamps: Types 20, 21, 28 or 29. Type 23 C-clamp may be uged for
individual copper tubing up to 23 wm (7/8-inch} outside dliameter.

©. For Attachment to Wood Congtruction: Wood screws OY lag bolts.
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Hanger Rods: Hot-rolled steel, ASTM A36 O¥ A575 for allowable load
ligted in MSS SP-58. For piping, provide adjustment means for
controlling level or slope. Types 13 or 15 turn-buckles shall provide
28 mm {1-1/2 inches} minimum of adjustment and incorporate locknuts.
all-thread rods are acceptable.
Multiple (Trapeze) Hangers: calvanized, cold formed, lipped steel
channel horizontal mewber, not less than 41 mm by 41 mm (1~-5/8 inches
by 1-5/8 inches), 2.7 wm (No. 12 gage), designed to accept special
spring held, hardened steel nuts. Trapeze hangers are not permitted for
steam supply and condensate piping.
1. Allowable hanger 1Qad: Manufaéturefé ratiﬁg less 91kg {200 pounds}.
5. Guide individual pipes on the horizontal member 6f every other
trapeze hanger with 6 mm (1/4-inch) U-bolt fabricated from steel
rod. Provide Type 40 insulation shielid, secured by two 13 mm
(1/2-inch) galvanized asteel bands, or insulated calcium silicate
shield for insulated piping at each hanger.
pipe Hangers and Supports: (MSS SP-58), use hangers gized Lo encircle
insulation on ingulated piping. Refer to Section 23 07 11, HVAC,
PLUMBING, and BOILER PLANT TNSULATION for insulaticn thickness. To
protect insulation, provide Type 39 saddles for roller type supports or
insulated calcium silicate shields. Provide Type 40 insulation shield
or insulated calcium silicate shield at all other types of supports and
hangers including those for insulated piping.
1. General Types (MSS SP-58):

a. Standard clevis hanger: Type 1; provide locknut.

b. Riser clamps: Type 8.

c. Wall bréckets: Types 3%, 32 or 33.

d. Roller supports: Type 41, 43, 44 and 46.

e. Saddle support: Type 36, 37 ox 38.

f. Turanbuckle: Types 13 or 15.

g. U-bolt clamp: Type 24.

h. Supports for plastic: As recommended by the pipe manufacturer

with black rubber tape extending one inch beyond steel support or
clamp.
1} Movement up to 20 mm (3/4-inch): Type 51 or 52 variable spring

unit with integral turn buckle and load indicator.

22 05 11 - 6



04-11

2) Movement more than 20 mm (3/4-inch) : Type 54 or 55 constant
support unit with integral adjusting nut, turn buckle and
travel position indicator. // _

i. Spring hangers are required on all plumbing system pumps one
horsepower and greater.
2. Plumbing Piping {Other Than General Types):
a. Horizontal piping: Type 1, 5, 7, 9, and 10.
b. Blocking, stays and bracing: Angle iron or preformed metal
channel shapes, 1.3 mm (18 gage) minimum.
2.3 PIPE PENETRATIONS

A. Pipe penetration sleeves shall be installed for all pipe other than
rectangular blocked out floor openings for risers in mechanical bays.

B. Pipe penetration sleeve materials shall comply with all fire stopping
requirements for each penetration.

¢. To prevent accidental ligquid spills from passing to a lower level,
provide the following:

1. For sleeves: Extend sleeve 25 mm (I inch) above finished floor and
provide sealant for watertight joint.

2. For drilled penetrations: Provide 40 mm (1-1/2 inch) angle ring or
square set in silicone adhegive around penetration.

D. Penetrations are not allowed through beamg or ribs, but may be
installed in concrete beam flanges. Any deviation from these
requirements must receive prior approval of Resident Engineer.

¥. Cast iron or zinc coated pipe sleeves shall be provided for pipe
pasging through exterior walls below grade. The space between the
sleeve and pipe shall be made watertight with a modular or link rubber
seal. The link seal shall be applied at both ends of the sleeve.

F. Sleeve clearance through floors, walls, partitions, and beam flanges
shall be 25 mm (1 inch) greater in diameter than external diameter of
pipe. Sleeve for pipe with insulation shall be large enough to
accommodate the insulation plus 25 mm (1 inch) in diameter. Interior
openings sghall be caulked tight with fire stopping material and sealant
to prevent the spread of fire, smoke, and gases.

2.4 ASBESTOS

Materials containing asbestos are not permitted.
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PART 3 -~ EXECUTION
3.3 ARRANGEMENT AND TNSTALLATION OF EQUIPMENT AND PIPING

2. Location of piping, sleeves, inserts, hangers, and equipment, access
provisicns shall be coordinated with the work of all trades. Piping,
sleeves, inserts, hangers, and equipment shall be located clear of
windows, doors, openings, light outlets, and other services and
utilitties. Equipment layout drawings shall be prepared to coordinate
proper location and personnel access of all facilities. The drawings
shall be submitted for review.

Manufacturer's published recommendations shall be followed for

installation methods not otherwise specified.

B. Structural systems necessary for pipe and equipment support shall be
coordinated to permibt prbper installation.

C. Location of pipe sleeves, trenches and chases ghall be accurately
coordinated with equipment and piping locations.

D. Cutting Holes:

1. Holes through concrete and masonry shatl be cut by rotary core
drill. Pneumatic hammer, impact electric, and hand oxr manual hammer
type drill will not be allowed, except as permitted by RE/COTR where
working area space 18 limited.

2. Holes shall be located to avoid interference with structural members
such as beams or grade beams. Holes shall be laid out in advance and
drilling done only after approval by RE/COTR. If the Contractor
considers it necessary to driil through structural wembers, this
matter shall be referred to RE/COTR for approval.

3. Waterproof membrane shall not be penetrated. Fipe fioor penetration
block outs shall be provided outside the extents of the waterproot

‘ membrane.

E. Minor Piping: Generally, small diameter pipe runs from drips and
drains, water cooling, and other service are not shown but must be
provided.

F. Protection and Cleaning:

1. Eguipment and materials shall be carefully handled, properly stored,
and adeguately protected to prevent damage before and during
installation, in accordance with the manufacturer's recommendations
and as approved by the Resident Engineer. Damaged or defective items

in the opinion of the Resident Engineer, shall be replaced.
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n. Close pipe openings with caps OT plugs during installation. Pipe
openings, egquipment, and plumbing fixtures shall be tightly covered
against dirt o¥ mechanical injury. At completion of all work
thoroughly clean fixtures, exposed materials and squipment.

concrete and Grout: Concrete and shrink compensating grout 25 MPa {2000

psi) minimum, specified in dection 03 30 53, CAST-IN-PLACE CONCRETE.

chall be used for all pad or Floor mounted eguipment. Gages,
thermometers, valves and other devices shall be installed with due
regard for ease in reading or operating and maintaining said devices.

Thermometers and gages shall be located and positioned to be easily

read by operator Or staff standing on floor or walkway provided.

servicing shall not regquire dismantling adjacent equipment or pipe
work.

Wwork in Existing Building:

1. Perform as specified in Article, OPERATIONS AND STORAGE ARERS,
Article, ALTERATIONS, and Article, RESTORATION of the Section 01 00
00, GENERAL REQUIREMENTS for relocation of existing equipment,
alterations and restoration of existing building(s) .

2. ag specified in Section 01 00 00, GENERAL REQUIREMENTS, Article,
OPERATIONS AND STORRGE AREAS, make alterations to existing service
piping at times that will cauge the least interfere with normal
operation of the facilitcy.

Inaccessible Bguipment:

1. Where the Government determines that the Contractor has installed
equipment not conveniently accessible for operation and maintenance,
equipment shall be removed and reinstalled or remedial action
performed as directed at no additional cost to the Government.

5. The term "conveniently accessible” is defined as capable of being
reached without the use of ladders, or without climbing or crawling
under or over obstacles such ag electrical conduit, motors, fans,
pumps, belt guards, transformers, high wvoltages lines, piping, and

ductwork.

3.2 TEMPORARY PIPING AND EQUIPMENT

A.

Continuity of operation of existing facilities may regquire temporary
installation or relocation of equipment and piping. Temporary
equipment or pipe installation or relocation shall be provided to

maintain continuity of operation of existing facilities.
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The Contractor shall provide all required facilities in accordance with
the requirements of phased construction and maintenance of service. All
piping and equipment sghall be properly supported, sloped to drain,
operate without excessive stress, and shall be ingulated where injury
capn occur to persomnel by contact with operating facilities. The
requirements of Para. 3.1 shall apply.

Temporary facilities and piping shall be completely removed and any
openings in structures csealed. Necessary blind flanges and caps shall

be provided to seal open piping remaining in service.

3.3 RIGGING

A

Openings in building structures shall be planned to accommodate design
sch@mé.

aAlternative methods of equipment delivery may be offered and will be
considered by Government under specified restrictions of phasing and
service requirements as well as structural integrity of the building.
All openings in the puilding shall be closed when not required for
rigging operations to maintain proper environment in the facility for
Government operation and maintenance of service.

contractor shall check all clearances, weight limitations and ghall
provide a rigging plan designed by 2 Registered Professional Engineer.
All modifications to structures, including reinforcement thereof, shall
be at Contractor's cost, time and responsibility.

Rigging plan and methods shall be referred to RE/COTR for evaluation

prior to actual work.

3.4 PIPE AND EQUIFMENT SUPPORTS

AL

Where hanger spacing does not correspohd with joist or rib spacingf use
structural éteel channels secured directly'to joist and rib structure
rhat will correspond to the required hanger gpacing, and then suspend
the equipment and piping from the channels. Holes shall be drilled or
burned in structural steel ONLY with the prior written approval of the
Regident Engineer.

The use of chain pipe supports, wire or strap hangers; wood for
blocking, stays and bracing, oY hangers suspended from piping above
shall not be permitted. Rusty products shall be replaced.

Hanger rods shall be used that are straight and vertical. Turnbuckles
for vertical adjustments may be omitted where limited space prevents
use. A minimum of 15 mm (1/2-inch) clearance between pipe or piping

covering and adjacent work shall be provided.
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for horizontal and vertical plumbing pipe supports, refer to the

International Plumbing Code (IPC), latest edition, and these

specifications.

Overhead Supports:

1. The basic structural system of the building is designed to sustain
the loads imposed by eguipment and piping to be supported overhead.

4. provide steel structural members, in addition to those shown, of
adequate capability to support the imposed loads, located in
accordance with the final approved layout of equipment and piping.

2, Tubing and capillary systems shall be supported in channel troughs.

Floor Supports:

1. Provide concrete bases, concrete anchor blocks and pedestals, and
structural steel systems for support of equipment and piping.
Concrete bases and structural systems shall be anchored and doweled
to resist.forces under operating and seismic conditions (if

applicable) without excessive disgplacement Or structural failure.

3.5 PLUMBING SYSTEMS DEMOLITION

A

Rigging access, other than indicated on the drawinge, shall be provided
after approval for structural integrity by the RE/COTR. guch access
shall be provided without additional cost or time to the Government.
Where work ig in an operating plant, approved protection from dust and
debris shall be provided at all times for the safety of plant personnel
and maintenance of plant operation and environment of the plant.

In an operating plant, cleanliness and safety shall be maintzined. The
plant shall be kept in an operating conditiomn. Government personnel
will be carrying on their noymal duties of operating, cleaning and
maintaining equipment and plant operation. Work shall be confined to
the immediate area concerned; maintain eleanliness and wet down
demolighed materials to eliminate dust. Dust and debris shall not be
permitted to accumulate in the area to the detriment of plant
operation. All flame cutting shall be performed to maintain the fire
safety integrity of this plant. Adequate fire extinguishing facilities
ghall be avaiiable at all times. Bll work shall be performed in
accordance with recognized fire protection standards. Inspections will
pe made by personnel of the VA Medical Center, and the Contractor shall
follow all directives of the RE or COTR with regard to rigging, safety,

fire safety, and wmaintenance of operations.

22 05 11 - 11



04-11

Unless specified otherwise, all piping, wiring, conduit, and other

devices associated with the equipment not re-used in the new woxk shail

pe completely removed from Government property. This includes all

conerere equipment pads, pipe, valves, fittings, ingulation, and all
hangers including the top connection and any fastenings to building
structural systems. All openings shall be gealed after removal of
equipment, pipes, duets, and other penetrations in roof, walls, floors,
in an approved manner and in accordance with plans and specifications
where specifically covered. ctructural integrity of the building system
shall be maintained. Reference ehall also be made to the drawings and
specifications of the other disciplines in the project for additional
facilities to be demolished or handled.

a1l valves including gate, giobe, ball, butterfly and check, all
pressure gages and thermometers with wells shall remain Government
property and shall be removed and delivered to RE/COTR and stored as
directed. The Contractor shall remove all other material and equipment,
devices and demolition debris under these plans and specifications.
guch material shall be removed from Government property expeditiously

and zhall not be allowed to accumulate.

3.6 CLEANING AND PAINTING

A.

Prior to final inspection and acceptance of the plant and facilities

for beneficial use by the Government, the plant facilities, equipment

and systems sghall be thoroughly cleaned and painted. Refer to Section

09 91 DG, PAINTING.

In addition, the following special conditions apply:

1. Cleaning shall be thorough. Solvents, c¢leaning materials and methods
recommended by the wanufacturers chall be used for the specific
tagks. All rust shall be removed prior to painting and from suriaces
to remain unpainted. goratches, scuffs, and abrasions shall be
repaired prior to applying prime and finish coats.

5. The following Material and Eguipment shall NOT be painted::

a. Motors, controllers, comtrol switches, and safety switches.
. Control and interlock devices.

¢. Regulators.

d. pressure reducing valves.

e. Control valves and thermostatic elements.

1ubrication devices and grease Fittings.

Copper, brass, alyminum, stainless steel and bronze surfaces.
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h. Valve stems and rotating shafts.
i. pressure gages and thermometers.
j. Glass.

k. Name plates.

3. Control and instrument panels shall be cleaned and damaged surfaces
repaired. Touch-up painting shall be made with matching paint
obtained from manufacturer or computer matched.

4. Pumps, motors, steal and cast iron bases, and coupling guaxds shall
be cleaned, and shall be touched-up with the same eolor as utilized
by the pump manufacturer

5. Temporary Facilities: Apply paint to surfaces that do not have
existing finish coats.

. The final result shall be a smooth, even-colored, even-textured

factory finish on all items. The entire piece of equipment shall be

repainted, i{f necessary, to achieve this.

3.7 OPERATING AND PERFORMANCE TESIS

AL

prior te the final inspection, all reguired tests shall be performed as

specified in gection 01 00 00, GENERAL REQUIREMENTS, Article, TESTS and

submit the test reports and records to the Resident Engineer.

should evidence of malfunction in any tested system, O plece of
eguipment oY component part thereof, occur during Or as a regult of
tests, make proper corrections, repairs or replacements, and repeat
tests at no additional cost to the Government.

Wwhen completion of certain work or system occurs at a time when final
control settings and adjustments cannot be properly made to make
performance tests, then make performance tests such systems
regpectively during firgt actual seasonal use of respective systems

following completion of wozrk.

3.8 INSTRUCTIONS TO VA PERSONNEL

Instructions shall be provided in accordance with Article,
INSTRUCTIONS, of gection 01 00 00, GENERAL REQUIREMENTS.
.- -END- - -
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SECTION 22 13 00
FACILITY SANITARY AXND VENT PIPING

~ GENERAL

1.1 DESCRIPTION

This section pertains to sanitary sewer and vent systems, including
piping, equipment and all necessary accessoyies as degignated in this

section.

1.2 RELATED WORK

A.

Section 09 91 00, PAINTING: preparation and finish painting and
identification of piping systems.
gectiop 22 05 11, COMMON WORK RESULTS FOR PLUMBING: Pipe Hangers and

Supports, Materials Identification.

1.3 SUBMITTALS

A

gubmit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT
DATA, and SAMPLES.

Manufacturer's Literature and Data:

1. Piping.

5. All items listed in Part 2 - Producta.

Detailed shop drawing of clamping device and extensions when required

in connection with the waterproofing membrane or the floor drain.

1.4 APPLICABRLE PUBLICATIONS

A

The publications listed below form a part of this specification to the
extent referenced. The publications are referenced in the text by the
basic designation only.

american Society of Mechanical Engineers (ASME) : (Copyrighted Society)

A112.6.3-01 (R 2007)....Standard for Floor and Trench Drains

N R S R 1 o AP acheme for Identification of Piping Systems

BLE.3-06 . e Malleablie Iron Threaded Fittings, Classes 150
and 300.

BLE.4-06. .. vnr e standard for Grey Iron Threaded Fittingse

Classes 125 and 250

B16.12-98 (R 2006)...... Cast Iron Threaded Drainage Fittings
BLE.15-06. . i revnrenn Cast Bronze Threaded Fittings, Classes 125 and
250

American Society for Testing and Materials (ASTM):
na7/847M~-29 (R 2004) . ...8tandard Specification for Steel Sheet,

Aluminum Coated, by the Hot Dip Process
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A536-84 (R 2004)

.................

D2564~04E1

D2665-08. .

12-09

gtandard Specification for Pipe; Steel, Black
And Hot-Dipped, Zinc-coated, Welded and
Seamless

standard Specification for Cast Iron Spil Pipe
and Fittings

gtandard Specification for Carbon Steel Track
Bolteg and Nuts

gtandard Specification for Ductile Tron
Castings

gtandard Specification for Solder Metal
Standard Specification for Seamless Copper Tube
Standard Specification for Copper Drainage Tube
(DWV)

Standard Specification for Copper Alloy Sand
Castings for General Applications

gtandard Specification for Rubber Gaskets for
Cast Iron Soil Pipe and Fittings

Standard Classification System for Rubber
Producte in Automotive Applications

Standard Specification for Solvent Cements for
Poly (Vinyl Chloride) (PVC) Plastic Pipe and
Fittings

.Standard Specification for Poly (Vinyl
Chloride) (PVC) Plastic Drain, Waste, and Vent

pipe and Fittings

International Code Council:

Tnternational Plumbing Code

cast Tron Scil Pipe Institute (CISPI):

Hubless Cast Iron Soil Pipe and Fittings for
Sanitary and Storm Drain, Waste, and Vent
pPiping Applications

coupling for Use in Connection with Hubless
Cast Ircn Soil Pipe and Fittings for Sanitary
and Storm Drain, Waste, and Vent Piping

Applications

American Society of Sanitary Engineers (ASSE) :

Trap Seal Primer Valves - Potable, Water

Supplied
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¢. Pilumbing and Drainage Institute (PDI):

PDT WH-200. o0 v e iomvnn Watery Hammer Arrestor

PART 2 ~ PRODUCTS

2.1 SANITARY WASTE, DRAIN, AND VENT PIPING

A. Cast lron waste, drain, and vent pipe and fittings

1.

Cast iron waste, drain, and vent pipe and fittings shall be used for

the following applications:

a. pipe buried in or in contact with earth

b. sanitary pipe extensions to a distance of approximately 1500 mm
(5 feet) outside of the building.

c. inpterior waste and vent piping above grade.

Cast iron Pipe shall be bell and spigot or hubless {plain end oxr nNo-

hub or lhublees) .

The material for all pipe and fittings shall be cast iron soil pipe

and fittings and shall conform to the requirements of CISPI gtandard

301, ASTM A-BE8, or ASTM A-74.

Jointe for hubless pipe and fittings shall conform to the

manufacturer’s installation instructions. Couplings for hubless

joints shall conform to CISPI 310. Joints fox hub and spigot pipe

chall be installed with compression gaskets conforming to the

requirements of ASTM standard C-564 or be installed with lead and

oakum.

B. Polyvinyl Chloride {PVC)

1.

Polyvinyl chloride (pvC) pipe and fittings are permitted where the

waste temperature is below 6G°C (140°F} .

PVC piping and fittings shall NOT be used for the following

applications:

a. Waste collected from steam condensate drains

L. spaces such as mechanical equipment rooms, kitchens, SPD, and
sterilizer areas.

b. Vertical waste and soil stacks serving wmore than two floors

¢. Exposed in mechanical equipment rooms.

d. Exposed inside of ceiling return plenums

Polyvinyl chloride ganitary waste, drain, and vent pipe and fittings

shall be schedule 40 solid core sewer piping conforming to ASTM D

1785 and ASTM D2665, sewer and drain series with ends for solvent

cemented joints.
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4. Fittings:
a. PVC fittings shall be solvent welded socket type using solvent

cement conforming to ASTM D2564.

2.2 SPECIALTY PIPE FITTINGS

A,

Transition pipe couplings shall join piping with small differences in
ocutside diameters orx different materials. End connections shall be of
+he same size and compatible with the pipes being joined. The
+ransition coupling shall be elastomeric, sleeve type reducing or
transition pattern and include shear and corrosion resistant metal,
tengion band and tightening mechanism on each end. The transition
coupling sleeve coupling shall be of the following material:

1. For cast iron soil pipes, the sleeve material shall be rubber
conforming to ASTM ChH64.

5. For PVC soil pipes, the sleeve material shall be elastomeric seal or
pve, conforming to ASTM F 477 or RSTM D5926.

3. For dissimilar pipes, the sleeve material sghall be PvC conforming to
ASTM D5926, or other material compatible with the pipe materials
peing joined.

The dielectric fittings shall conform to ASSE 1079 with a pressure

rating of 860 kPa (125 psig) at a minimum temperature of B2°C {(180°F} .

The end connection shall be solder joint copper alloy and threaded

ferrous.

Dielectric flange insulating kits shall be of non conducting materials

for field assembly of companion flanges with a pressure rating of 1035

kPa (150 psig). The gasket shall be neoprene or phenolic. The bolt

sleeves shall be phenolic ox polyethylene. The washers shall be
phenolic with steel backing washers.

The di-electric nipples shall be electroplated steel nipple complying

with ASTM F 1545 with a pressure ratings of 2070 kPa (300 psig) at

107°¢ (225°F). The end connection shall be male threaded. The lining

shail be inert and noncorrosive propylene.

PART 3 — EXECUTION

3.1 PIPE INSTALLATION

A.

The pipe instaliation shall comply with the reguirements of the
Tnternational Plumbing Code {1pC) and these specifications.
Branch piping shall be installed for waste from the respective piping

gystems and connect to all fixtures, valves, cocks, outlets, casework,
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cabinets and equipment, including those furnished by the Government oY
specified in other gections.

pipe shall be round and straight. Cutting shall be done with proper
tools. Pipe shall be reamed to full gize after cutting.

Al pipe runs shall be laid out to avoid interference with other work.
The piping shall be installed above accessible ceilings where possible.
The piping ghall be installed to permit valve servicing or operation.
Unless specifically indicated on the drawings, the minimum slope ghall
be 2% slope.

The piping shall be installed free of sags and bends.

Seismic restralnt shall be installed where required by code.

Changes in dlr@ctlon for soil and waste drainage and vent piping shall
be made using appropriate branches, bends and long sweep bends.
Sanitary tees and short sweep quarter bends may be used on vertical
stacks if change in direction of flow is from horizontal to vertical.
Long turn double wye branch and eighth bend fittings ghall be used if
two fixturses arve installed back to pack or gide by side with common
drain pipe. Straight tees, elbows, and crosses may be used on vent
1ines. Do not change direction of flow more than 90 degrees. Froper
size of standard increaser and reducers shall be used if pipes of
aifferent sizes are connected. Reducing size of drainage piping in
direction of flow is prohibited.

Buried soil and waste drainage and vent piping shall be laid beginning
at the low point of each system. piping shall be installed true to
grades and alignment indicated with unbroken continuity of invert. Hub
ends ghall be placed upstream. Required gaskets shall be installed
according to manufacturer’s written instruction for use of lubricants,
cements, and other installation reguirements.

Cast ironm piping shall be inetalled according to CISPIL’'s “Cast lron
goil Pipe and Fittings Handbook, ” Chapter IV, vinstallation of Cast
Tron Soil Pipe and Fittings”

Aboveground copper tubing shall be installed according to CDR's “Copper
Tube Handbook”.

Aboveground PVC piping shall be installed according to ASTM D2665.
Underground PVC piping chall be installed according to ASTM D2321.
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3.2 JOINT CONSTRUCTION

2. Hub and spigot, cast iron piping with gasket joints shall be joined in

aceordance with CISEI’s “Cast Iron goll Pipe and Fittings Handbeok” for

compression joints.

. Hub znd spigot, cast iron piping with calked joints shall be joined in

accordance with CISPI‘s “Cast Iron Soil Pipe and Fittings Handbook” for

lead and oakum calked joints.

_ Hubless or No-hub, cast iron piping shall be joined in accordance with

CTSPI’s “Cast Iron Soil Pipe and Fittings Handbook” for hubless piping

coupling joints.

For threaded joints, thread pipe with tapered pipe threads according to

AGME B1.20.1. The threads shall be cut full and clean using sharp disc

cutters. Threaded pipe ends shall be reamed to remove burrs and

restored to full pipe inside diameter. pipe fittings and valves shall

be joined as follows:

1. Apply appropriate tape or thread compound to external pipe threads
unless dry seal threading is regquired by the pipe service

2. Pipe sections with damaged threads shall be replaced with new
sections of pipe.

For PVC piping, solvent cement joints shall be used for toints. All

surfaces shall be cleaned and 4ry prior te applying the primer and

solvent cement. Installation practices shall comply with ASTM F402.

The joint shall conform to ASTM D2855 and ASTM D2665 appendixes.

3.3 SPECIALTY PIPE FITTINGS

A,

Transition coupling shall be installed at pipe joints with small
differences in pipe outside diameters. .
Dielectric fittings shall be inastalled at connections of diggimilar

metal piping and tubing.

3.4 PIPE HANGERS, SUPPORTS AND ACCESSORIES:

A.

All piping shall be supported according to the International Plumbing
Code {IPC), Section 22 05 11, COMMON WORK RESULTS FOR PLUMBING, and
these specifications. Where conflicts arise between these the code and
gection 22 05 13, the most regtrictive or the requirement that
specifies supports with highest loading or shortest spacing shall
apply.

Hangers, supports, rods, inserts and accessories used for pipe supports

shall be shop coated with zinc chromate primer paint. Electroplated
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copper hanger rods, hangers and accessories may be used with copper

tubing.

Horizontal piping and tubing ehall be supported within 300 mm {12

inches) of each fitting oxr coupling.

Horizontal cast iron piping shall be supported with the following

maximum horizontal spacing and minimum hanger rod diameters:

1. 40 mm or DN40 to 50 mm OX DN50 (NPS 1-1/2 inch to NPS 2 inch): 1500
mm (60 inches) with 10 mm (3/8 inch) rod.

5 80 mm or DN 80 (NPS 3 inch): 1500 mm (60 inches) with 13 mm (%
inch) rod.

3. 100 mm or DN1OO to 125 mm or PNL125 (NPS 4 £o WPS 5): 1500 mm {60
inches) with 16 mm (5/8 inch) rod.

4. 150 mm or DN1IS0 to 200 mm ox DN200 {NPS 6 inch to WPS B inch) :
1500 mm (60 inches) with 19 mm (% inch) rod.

5. 550 mm or DN250 to 300 mm or DN 300 (MBS 10 inch to NP3 12 inch) :
1500 mm (60 inch) with 22 mm (7/8 inch) rod.

The maximum spacing for plastic pipe shall be 1.22 m (4 feel).

Vertical piping and tubing shall be supported at the base, at each

flooxr, and at intervals no greater than 4.57 m (15 feet).

in addition to the reguirements in Section 22 05 11, COMMON WORK

REQULTE FOR PLUMBING, fleor, Wall and Ceiling FPlates, gupports, Hangers

eshall have the following characteristics:

1. Solid or split unplated cast iromn.

2. All pilates shall be provided with set screws.

3. Height adjustable clevis type pipe hangers.

4. Adjustable floor rests and base f£langes shall be steel.

5. Hanger rods shall Dbe low carbon steel, fully threaded or threaded at
each end with two removable nuts at each end for positioning rod and
hanger and locking each in place.

7. Rigser clamps shall be malleable iron or steel.

8. Roliers shall be cast lron.

Miscellaneous materials shall be provided as specified, required,

directed or as noted on the drawings for proper ingtallation of

hangers, supports and accessories. If the vertical distance exceeds 6 m

(20 feet) for cast iron pipe additional support shall be provided in

the center of that span. ALl necessary auxiliary steel shall be

provided to provide that support.
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I. Cast escutcheon with set screw shall be provided at each wall, floor
and ceiling penetration in exposed finished locations and within
cabinets and millwork.

J. Penetrations:

1. Fire Stopping: Where pipes pass through fire partitions, fire walls,
smoke partitions, orx floors, a fire stop shall be installed that
provides an effective barrier against the spread of fire, smoke and
gases as gpecified in Section 07 g4 00, FIRESTOPPING. Clearances
between raceways and openings shall be completely filled and gealed
with the fire stopping materials.

2. Water proofing: At floor penetrations, clearances shall be
completely sealed around the pipe and make watertight with sealant
as specified in Section 07 92 00, JOINT SEALANTS .

K. Piping shall confoxm to rhe following:

1. Waste and Vent Drain to main stacks:

Pipe Size Minimum Pitch
80 mm or DN 8C (3 2%
inches) and smallex
100 mm or DN 100 (4 1%
inches) and larger
3.5 TESTS

A. Sanitary waste and drain systems shall be tested either in its entirety
or in szections.

B. Waste System tests shall be conducted before trenches are backfilled or

fiwtures are connected. A water test or air test shall be conducted,

ag directed.

1. Tf entire system is tested for a water test, tightly close all
openings in pipes except highest opening, and fill system with water
to point of overflow. Tf the waste system is tested in gactionsg,
tightly plug each opening except highest opening of section undex
tegt, fill each section with water and test with at least a 3 m (L0
foot) head of water. In testing successive sections, test at least
upper 3 m (10 feet) of next preceding section s0 that each joint or
pipe except upper most 3 m (10 feet) of system has been submitted to
a test of at least a 3 m (10 foot) head of water. Watel shall be

kept in the system, or in portion under test, for at least 15
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minutes before inspection starts. System shall then be tight at all
joints.

For an air test, an alr pressure of 35 kPa (5 peig) gage shall be
maintained for at least 15 minutes without leakage. A force pump and
mercury column gage shall be used for the ailr test.

- - -END - - -
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SECTION 31 20 11
EARTH MOVING (SHORT FORM)

PART 1 - GENEZRAL
1.1 DESCRIPTION:

This section specifies the reguirements for furnighing all equipment,

materials, labor and technigues for earthwork including excavation,

£i1l, backfill and site restoration utilizing fertilizer, sead and/or
sod.
1.2 DERFINITIONS:

A. Unsuitable Materials:

1. Fillg: Topsoil, frozen materials; construction materials and
materials subject to decomposition; clods of clay and stones larger
than 75 mm (3 inches); organic materials, including gilts, which are
unstable; and inorganic materials, including silts, too wet to be
stable.

2. Existing Subgrade (except footings): Same materials as above
paragraph, that are not capable of direct support of slabs, pavement,
and similar items, with the possible exception of improvement by
compaction, proofrolling, or similar methods of improvement.

B. Earthwork: Barthwork operations required within the new construction
area. Tt also includes eaxrthwork required for auxiliary structures and
puildings and sewer and other rrenchwork throughout the job site.

C. Degree of Compaction: Degree of compaction is expressed as a percentage
of maximum density obtained by the test procedure presented in ASTM
D1557.

D. The term fill means f£ill ox backfill as appropriate.

1.3 RELATED WORK:

A. Materials testing and inspection during construction: Section 01 45 29,
TESTING LABORATORY SERVICES.

2. Safety Requirements : Section 00 72 00, GENERAL CONDITIONS, Article,
ACCIDENT PREVENTION.

C. Protection of existing utilities, fire protection services, existing
equipment, roads, and pavements: Section 01 00 00, GENERAL REQUIREMENTS.

D. Subsurface Investigation: Section 01 00 00, GENERAL REQUIREMENTS,
Article, PHYSICAL DATA.

1.4 CLASSIFICATION OF EXCAVATION:

A. Unclassified Excavation: Removal and dispogal of pavements and other

man-made obstructions visible on the surface; utilities, and other items

including underyground structures indicated to be demolished and removed;
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together with any type of materials regardless of character of material

and obstructions encountered.

Cc. Rock Excavation:

1. Solid ledge rock (igneous, metamorphic, and sedimentary rock) .

5. Bedded or conglomerate deposits so cemented as to present
characteristice of solid rock which cannot be excavated without
blasting; or the use of a modern power excavator {shovel, backhoe, or
similar power excavators) of no less than 0.75 m3 (1 cubic yard)
capacity, properly used, having adegualte poOwer and in good running
condition.

2. Boulders or other detached stones each having a volume of 0.4 w3 (1/2
cubic yard) or more. '

1.5 MEASUREMENT AND PAYMENT FOR ROCK EXCAVATION:

A. Measurement: Cross section and measure the uncovered and separated
materials, and compute gquantities by the Registeresd Professional Land
gurveyor or Registered Civil Engineer, specified in Section 01 00 00,
GENERAL REQUIREMENTS. Do not measure quantities beyond the following
limits:

1. 300 mm (12 inches) outside of the perimeter of formed footings.

5. 600 mm {24 inches) outside the face of concrete work for which forms
are required, except for footings.

3. 150 mm (6 inches) below the bottom of pipe and not more than the pipe
diameter pius 600 mm (24 inches) in width for pipe trenches.

4. The outside dimensions of concrete work for which no forms are
required (trenches, conduits, and similar items not requiring forms) .

B. Payment: No separate payment. shall be made for rock excavation
cquantities shown. The contract price and time will be adjusted for
overruns or underruns in accordance with Articles, DIFFERING SITE
CONDITIONS, CHANGES and CHANGES-SUPPLEMENT of the GENERAL CONDITIONS as
applicable.

1.6 SUBMITTALS:

A. Submit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA,
AND SAMPLES.

B. Rock Excavation Report:

1. Certification of rock gquantities excavated.

2. Excavation method.

3. Labor.

4. Eguipment.

5 Land Surveyor's or Civil Engineer's name and official registration
stamp.

§. Plot plan showing elevations.
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1.7 APPLICARLE PUBLICATIONS:

A.

publications listed below form a part of this specification to the

extent referenced. Publications are referenced in the text by the basic

degignation only.

American Nursery and Landscape Association {ANLR) :

2004 . i e American Standard for Nursery Stock

american Association of State Highway and Transportation Officials

(AASHTO) :

T99-01 (R2004).......... Moisture-Density Relations of Soils Using a 2.5
kg (5.5 1b) Rammer and a 305 mm {12 inch) Drop

T180~01 (2004) ... ... MoistﬁreQDensity Relations of Soils Using a
4.54-kg [10 1b] Rammer and a 457 mm {18 inch)
Drop

American Society for Testing and Materials (ASTM):

DEGE-0T7 . v eeneremvee e Laboratory Compaction Characteristices of Socil
Using Standard Effort

DIEET =02, o n v vmraeranns Laboratory Compaction Characteristics of Soil
Using Modified Effort

gtandard Specifications of (Insert name of local state) State Department

of Transportation, latest revision.

PART 2 - PRODUCTS

2.1 MATERIALS:

A.

Fille: Materials approved from on site and off site sources having a

winimun dry density of 1760 kg/wm2 {110 pcf), a maximum Plasticity Index

of &, and a maximum Liguid Limit of 30.

Granular Fill:

1. Bedding for sanitary and storm sewer pipe, crushed stone oxr gravel
graded from 13 mm {1/2 inch) to 4.75 mm {No. 4).

Fertilizer: (5-10-5} delivered to site in unopened containers that
clearly display the manufacturer’s iabel, indicating the analysis of the
contents.

teed: Grass mixture comparable to existing turf delivered to site in
unopened containers that clearly display the manufacturer's label,

indicating the analysis of the contents.

PART 3 - EXECUTION

3.1 SITE PREPARATION:

A.

Clearing: Clearing within the limits of earthwork operations as
degscribed or designated by the Resident Engineer. Work includes removal

of treeg, shrubs, fences, foundations, incidental structures, paving,
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debrig, trash and any othex obatructions. Remove materialg from the

Medical Center.

Grubbing: Remove stumps and roots 75 mm (3 inches) and larger diameter.

Undisturbed scund stumps, roots up to 75 wm (3 inches) diameter, and

nonperighable golid obijects which will he a minimum of 900 mm (3 feet)

below subgrade or finished embanknent may be left.

Trees and Shrubs: Trees and shrubs, not shown for removal, may be

removed from the areas within 4500 mm (15 feet) of new construction and

2250 mm (7°-6") of utility lines 1f such removal is approved in advaﬁce

by the Resident Engineer. Remove materials from the Medical Center. Box,

and otherwise protect from damage, existing trees and shrubs which are
not ghown to be removed in the construction area. Repair immediately
damage to existing trees and shrubg by trimming, cleaning and painting
damaged areas, inciuding the roocts, in accordance with standard industry
horticultural practice for the geographic area and plant species.
puilding materiails shall not be stored closer to trees and shrubsg, that
are to remain, than the farthest extension of their limbs.

Stripping Topsoil: Unless otherwise indicated on the drawings, the

1imits of earthwork operations shall extend anywhere the existing grade

ig filled or cut or where conmstructicn operations have compacted or
otherwise disturbed the existing grade or turf. Strip topseil as defined
herein, from within the limits of earthwork operations ag specified
above unless specifically indicated or specified elisevhere in the
specifications or shown on the drawings. Topsoil shall be fertile,
friable, natural topsoil of loamy character and characteristic of the
jocality. Topsoil shall be capable of growing healthy horticultural
crops of grasses. gtockpile topseil and protect as directed by the

Resident Engineer. Fliminate foreign material, such as weeds, roots,

stones, subsoil, frozen clods, and similar foreign materials, larger

than 0.014 m3 (1/2 cubic foot) in volume, from soil as it is stockpiled.

Retain topsoil on the station. Remove foreign materials larxger than 50

wm (2 inches) in any dimension from topsoil used in final grading.

Topsoil work, such as stripping, stockpiling, and gimilar topsoil work,

shall not, under any circumstances, be carried cut when the soil is wet

co that the tilth of the soil will be destroyed.

1. Concrete Slabs and Paving: Score deeply or saw cut to insure a neatb,
straight cut, sections of existing concrete slabs and paving to be
removed where excavation oxr tyenching occurs. Extend pavement section
ro be rewmoved a minimum of 300 mm (12 inches) on each side of widest

part of trench excavation and insure final score lines are
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approximately parallel unless otherwise indicated. Remove material
from the Medical Center.

E. Disposal: All materials removed from the property shall be disposed of
at a legally approved site, for the specific materials, and all removals
chall be in accordance with all abplicable rederal, State and local
regulationsg. No burning of materials is permitted onsite.

3.2 EXCAVATION:

A. Shoring, Sheeting and Bracing: shore, brace, OY slope to it's angle of
repose banks of excavations to protect workmen, banks, adjacent paving,
structures, and utilities, in compliance with OSHA reguirements.

1. Extend shoring and bracing to the bottom of the excavation. Shore
excavations that are carried below the elevationg of adjacent
existing foundations.

2. Design of the temporary support of the excavation system is the
responsibility of the Contractor.

3. Construction of the support of the excavation sygtem shall not
interfere with the permanent structure and may begin only after
review by the Resident Engineexr

B. Excavation Drainage: Operate pumping eguipment, and/or provide other
materials, meang and eguipment as reguired, to keep excavations free of
water and subgrades dry, f£irm, and undisturbed until approval of
permanent work has been received from Resident Engineer. Approval by the
Resident Engineer is also required before placement of the permanent
work on all subgrades. Replace disturbed subgrade in trenches by
mechanically tamped sand or gravel. When removed disturbed material is
located where it is not possible to ingtall and properly compact
disturbed subgrade material with mechanically compacted sand or gravel,
the Resident Engineer should be contacted to consider the use of
flowable £ill.

&, Trench Earthwork:

1. Ganitary and storm Sewer trenches:

a. Trench width below a point 150 mm (6 inches) above top of the pipe
shall be 600 mm (24 inches) for up to and inciuding 300 mm (12
inches) diameter and four-thirds diameter of pipe plus 200 mm (8
inches) for pipe larger than 300 mm (12 inches). Width of trench
above that level shall be as necessary for sheeting and bracing
and proper performance of the work.

b. The bottom gquadrant of the pipe shail be bedded on undisturbed

soil or granular £ill.
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1) Undisturbed: Bell holes shall be no larger than necessary for
jointing. Backfill up to a point 300 mm (12 inches) above top
of pipe shall be clean sarth placed and tamped by hand.

2) Granular Fill: Depth of f£ill zhall be a minimum of 75 mm (3
inches) plus one-sixth of pipe diameter below the pipe of 300
mm (12 inches) above top of pipe. Place and tamp £ill material
by hand.

c. Place and compact as specified the remainder of backfill using
acceptable excavated materials. Do not use unsuitable materials.

d. Use granular £ill for bedding where rock or rocky materials are
excavated.

F. Site Earthwork: Excavation shall be accgomplished asg required by drawings
and specifications. Remove subgrade materials, that are determined by
the Resident Engineexr as unguitable, and replace with acceptable
material. If there is a question as to whether material is unsuitable or
not, the Contractor shall obtain samples of the material, under the
direction of the Resident Ergineer, and the meterials shall be examined
by an independent testing laboratory for gsoil clasgification to
determine whether it is unsuitable or not. When unguitable material is
encountered and removed, the contract price and time will ke adjusted in
accordance with Articles, DIFFERING SITE CONDITIONS, CHANGES and
CHANGES ~SUPPLEMENT of the GENERAL CORDITIONS as applicable. Adjustments
to be based on metelrs (yardage) in cut section only.

@. Finished elevation of subgrade shall be as follows:

1. pavement Areas - bottom of the pavement or base COULrse ag applicable.
5. Planting and Lawn Areas - 100 mm (4 inches) below the £inished grade,
unless otherwise specified or indicated on the drawings.
3.3 FILLING AND BACKFILLING:

"A. General: Do not £111 or backfill until all debrig, unsatisfactory soil
materials, obstructions, and deletericus materials have been removed
from the excavation, Proof-roll exposed subgrades with a fully loaded
dump truck. Use excavated materials or borrow for £ill and backfill, as
applicable. Do not use unsuitable excavated materials. Do not backfill
until foundation walls have been completed above grade and adequately
praced, waterproofing or dampproofing applied, and pipes coming in
contact with backfill have been instatled, and inspected and approved by
Regident Engineer.

B. Proof-roiling Existing Subgrade: proof-rell with a fully ioaded dump
truck. Make a minimum of one pass in each direction. Remove unstable
uncompactable material and replace with granular £ill material completed

to mix regquirements gpecified.
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Placing: Place material in horizontal layers not exceeding 200 mm (8
inches) in loose depth and then compacted. Do not place material on
surfaces that are muddy, frozen, or contain frost.

compaction: Use approved equipment (hand or mechanical) well suited to
the type of material being compacted. Do not operate mechanized
vibratory compaction equipment within 2000 mm (10 feet) of new oOr
existing building walls without the prior approval of the Resident
Engineer. Moisten or aerate material as necessary to provide the
moisture content that will readily facilitate cbtaining the specified
compaction with the equipment used. Compact each layer to not less than
95 percent of the maximum density determined in accordance with the

following test method ASTM D1557 Method A.

3.4 GRADING:

A

G.

General: Uniformly grade the areas within the limits of this section,
including adjacent trangition areas. Smooth the finished surface within
specified tolerance. provide uniform levels or slopes between points
where elevations are indicated, or between such points and existing
finished grades. Provide a smooth transition between abrupt changes in
slope.

cut rough or sioping rock to level beds for foundations. In unfinished
areas Fill low spots and level off with coarse sand or fine gravel.
Slope backfill outside the building away from the building walls for a
minimum distance of 3048 mm (10 feet)at a minimum Five percent {(5%)
slope.

The finished grade shall be 150 mm {6 inches) below bottom line of
windows or other building wall openings unless greater depth is shown.
pilace crushed stone or gravel fill under concrete slabs on grade tamped
and leveled. The thickness of the £ill ghall be 150 mm {6 inches),
uniess otherwise indicated.

Finish subgrade in a condition acceptable to the kResident Engineer at
least one day in advance of the paving operations. Maintain finished
subgrade in a smooth and compacted condition until the succeeding
operation has been accomplished. Scarify, compact, and grade the
subgrade prior to furthexr construction when approved compacted subgrade
ig disturbed by contractor's subsequent operations or adverse weather.
crading for Paved Areas: Provide final grades for both subgrade and base

course to +/- 6 mm {0.25 inches) of indicated grades.

3.5 LAWN AREAS:

A.

General: Harrow and till to a depth of 100 mm (4 inches), new or
existing lawn areas to remain, which are disturbed during construction.

Establish existing or design grades by dragging or similar operations.
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Do not carry outb lawn areas earthwork out when the soil is wet so that
the tilth of the soil will be destroyed. Plant bed must be approved by
Regident Engineer before seeding or sodding operation begins.

Finished Grading: Begin finish grading after rough grading has had
sufficient time for gettlement. Scarify subgrade surface in lawn areas
to a depth of 100 wm (4 inches) . Apply topsoil so that after normal
compaction, dragging and raking operatiocns (to bring surface to
indicated finish grades) there will be a minimum of 100 mm {4 inches) of
topsoil over all lawn areas; make smooth, even surface and true grades,
which will not allow watex to stand at any point. Shape Etop and bottom
of banks to form reverse curves in section; make junctions with
undisturbed areas to conform to existing topographyl golid lines within
grading limits indicate finished contours. Existing contours, indicated
by broken lines are believed approximately correct but are not
guaranteed.

Fertilizing: Incorporate fertilizer into the soil to a depth of 100 wm
(4 inches) at a rate of 12 kg/100 m2 (25 pounds per 1000 square feet).
Seeding: Seed at a rate of 2 kg/100 m2 {4 pounds per 1000 square feet)
and accomplished only during pericds when uniform distribution may be
assured. Lightly rake seed into bed immediately after seeding. Roll
seeded area immediately with a roller not to exceed 225 kg/m (150 pounds
per foot) of roller width.

Watering: The Resident Engineer is responsible for having adeguate water
available at the site. As godding is completed in any one section, the
entire sodded area shall be thoroughly irrigated by the contractor, to a
sufficient depth, that the underside of the new sod pad and soil,
immediately below sod, is thoroughly wet. Resident Engineer will e
responsible for sod after installation and acceptance.

Contractors are reguired to mechanicaliy rake prior to seeding with a
power rake or rock hound. Additionally no manufactured straw rolls

containing rope, plastic, nylon or metal stakes are permitted.

1.6 DISPOSAL OF UNSUITABLE AND EXCRSS EXCAVATED MATERIAL:

A,

Digposal: Remove surpius satisfactory soil and waste material, including
ungatisfactory soil, trash, and debris, and legally dispose of it off
Medical Center property.

Place excess excavated materials guitable for f£ill and/or backfill on
site where directed.

Remove from site and dispose of any excess excavated materials after all
£i11 and backfill operations have been completed.

Segregate all excavated contaminated soil designated by the Resident

Engineer from all other excavated soils, and stockpile on aite on Lwo
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¢.15 mm (& mil) polyethylene sheets with a polyethylene cover. A

designated area shall be selected for this purpose. Dispose of excavated

contaminated material in accordance with State and Local reguirements.
3.6 CLEAN-UP:

Upon completion of earthwork operations, clean areas within contract

limits, remove tools, and equipment . Provide aite clear, clean, free of

debris, and suitable for subgequent construction operations. Remove

debrig, rubbish, and excess material from the Medical Center.

- - ~END- - -
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SECTION 31 23 18
TEMPORARY BYPASS PUMPING SYSTEMS

PART 1 - GENERAL

1.1 SCOPE:

A.

tnder this item the Contractor is regquired to furnish all materials,
iabor, egulpment, power, maintenance, etc. to implement a Lemporary
pumping system for the purpose of diverting the existing flow around
the work area for the duration of the project.

The design, installation and operation of the temporary pumping system
shall be the Contractor's responsibility. The Comtractor shall employ
rhe services of a vendor who can demonstrate to the engineer that he
spécializes in the design and operation of temporary bypass pumping
gystems. The vendor shall provide at least five (5) references of
projects of a similar size and complexity as this project performed by
hie firm within the past three years. The bypass system shall meet
the regquirements of all codes and regulatory agencies having

Jurisdiction.

1.2 REQUIREMENTS FOR SUBMITTING SHOP DRAWING:

A,

The Contractor shall prepare with the vendor a gpecific, detailed
desceription of the proposed pumping system and submit it and the
vendor's references with his shop drawings.

The Contractor shall submit to the Resident Engineer detailed plans
and descriptions outlining all provisions and precautions to be taken
by the Contractor regarding the handling of existing wastewater Llows.
This plan must be specific and complete, including such items as
schedules, locations, elevations, capacities of equipment, materials
and all other incidental items necessary and/or required to insure
proper protection of the facilities, including protection of the
access and bypass pumping locations from damage due to the discharge
flows, and compliance with the requirements and permit conditions
specified in these Contract Documents. No construction ghall begin
until all provisions and requirements have been reviewed by the
Resident Engineer.

The plan shall include but not be limited to details of the following:
1. Staging areas for pumps;

5. Sewer plugging method and types of plugs;
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3. Number, size, material, location and method of installation of
suction piping;

4. Number, size, material, method of installation and location of
installation of discharge piping;

5. Bypass pump sizes, capacity, number of each gize to be on site and
powexr reguirements;

6. Calculations of static 1ift, friction losses, and flow velocity
(pump curves showing pump operating range shall be submitted);

7. 8tandby power generator aize, location;

g . Downstream discharge plan;

9. Method of protecting discharye manholes or structures from erosiocn
and damage;

10. Thrust and restraint hlock sizes and locations;

11. Sections showing suction and discharge pipe depth, embedment,
select £ill and special back£ill;

12. Method of noise control for each pump and/or generalor;

13. Any temporary pipe supports and anchoring reqgquired;

14 . Dpesign plans and computation for mcuess to bypass pumping
1ocations indicated on the drawings;

15. Calculations for selection of bypass pumping pipe size;

16. Schedule for installation of and maintenance of bypass pumping
lines;

i7. Plan indicating selection logation of bypass pumping line
locations.

18. Traffic Plan depicting any detouxrs with reguired signage.

PART 2 - PRODUCTS

2.1 EQUIPMENT:

AL

all pumps used shall be fully automatic self-priming units that do not
require the use of foot-valves or vacuum pumps in the priming system.
The pumps may be electric or diesel powered. Ail pumps used must be
constructed to allow dry running for long periods of time to
accommodate the cyclical nature of effluent flows.

The Contractor shall provide the necessary gtop/start controls for
each pump.

The Contractor shall include one stand-by pump of each size to be

maintained on site. Back-up pumps shall be on-line, isclated from the

primary system by a valve.
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Digcharge Piping - In order to prevent the accidental spillage of
flows a2l discharge systems shall be temporarily constructed of rigid
pipe with positive, restrained joints. Under no circumstances will
aluminum "irrigation' type piping or glued PVC pipe be allowed.
Discharge hose will only be ailowed in short sections and by gpecific

permigsion from the engineer.

2.2 DESIGN REQUIREMENTS:

A.

Bypass pumping systems shall have sufficient capacity to pump & peak
flow of 0.5 mgd. The Contractor shall provide all pipeline plugs,
pumps of adequate size to handle peak flow, and temporary discharge
piping to ensure that the total flow of the main can be gafely
diverted arcund the gection to be repaired. Bypass pumping systen
will be reguired to be operated 24 hours per day.

The Contractor shall have adequate standby equipment available and
ready for immediate operaticn and use in the event of an emergency or
breakdown. One standby pump for each gize pump utilized shall be
installed at the mainline flow bypassing locations, ready for use in
the event of primary pump failure.

Bypassg pumping system shall be capable of bypassing the flow around
rhe work area and of releasing any amount of flow up to full available
flow into the work area as NeCessary for satisfactory performances of
worlk.

The Contractor shall make all arrangements for bypass pumping during
+he time when the main is shut down for any reason. System must

overcome any existing force main pressure on discharge.

2.3 PERFORMANCE REQUIREMENTS:

A.

Tt is essential to the operation of the existing sewerage system that
there be no interruption in the flow of sewage throughout the duration
of the project. To this end, the Contractor shall provide, maintain
and operate all temporary facilities such as dams, plugs, pumping
equipment (both primary and back-up units as reguired), conduits, all
necesgsary power, and all other labor and equipment necessary to
intercept the sewage flow before it reaches the point where it would
interfere with his work, carry it past hig work and return it to the
existing sewer downstream of his work.

The design, installation and operation of the temporary pumping system

aghall be the Contractor's responsibility. The bypass system shall meet
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B.

the reguirements of all codes and regulatory agencies having
jurisdiction.

The Contractor shall provide all necessary means to safely convey the
sewage past the work area. The Contractor will not be permitted to
stop or impede the mair flows under any clrcumstances.

The Contractor shall maintain sewer flow around the work area in a
manner that will not cause surcharging of sewers, damage to gewers and
that will protect public and private property from damage and
ficoding.

rhe Contractor shall protect water resources, wetlands and other

natural resources.

2.4 PIELD QUALITY CONTROL AND MAINTENANCE :

A,

Test:

1. The Contractor shall perform leakage and pressure tests of the
bypase pumping discharge piping using clean water prior to actual
operation. The engineer will be given 24 hours notice prior Lo
testing.

Ingpection:

1. Contractor shall inspect bypass pumping system every two hours to
ensure that the system 1s working correctly.

Maintenance Service:

1. The Contractor shall insure that the temporary pumping system is
properly maintained and a responsible coperator shall be on hand at
all times when pumps are operating.

Extra Materials:

1. Spare parts for pumps and piping shall be kept on site as reguired.

2. Adeguate hoisting eguipment for each pump and accessories shall be

maintained on the site.

2.5 PREPARATION:

A.

Precautions

1. Contractor is responsible for locating any existing utilities in
the area the Contractor selects to locate the bypass pipelines. The
Contractor shall locate his bypass pipelines to minimize any
disrurbance to existing utilities and shall cbtain approval of the
pipeline locations fxom the Medical Center and the Resident
Engineer. All costs associated with relocating ugilities and

obtaining atl approvals shall be paid by the Contractor.
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2. puring all bypass pumping operation, the Contractor shall protect
the Pumping Station and main and all local sewer lines from damage
inflicted by any eguipment. The Contractor shall be responsible for
a1l phnysical damage to the pumping Station and main and all lecal

sewer lines caused by human or mechanical failure.

2.6 INSTALLATION AND REMOVAL:

A

The Contractor shall remove manhole sections or make connections to
the existing sewer and construct Temporary pypass pumping structures
as may be required to provide adequate suction conduit.

Plugging or blocking of sewage flows shall incorporate a primary and
secondary plugging device. When plugging or blocking is no longer
needed for performance and accepﬁance of work, it is to be removed in
a manner that permits the sewage flow to slowly return to normal
without surge, to prevent surcharging or causing other major
disturbances downstream.

When working inside manhole or foxce main, the Contractor shall
exercise caution and comply with OSHA requirements when working in the
presence of sewer gases, combustible or oxygen-deficient atmospheres,
and confined spaces.

the installation of the bypass pipelines is prohibited in all
galtmarsh/wetland areas. The pipeline wmust be iocated off streets and
sidewalks and on shoulders of the roads. When the bypass pipeline
crosses streets, driveways, and sidewalks the contractor must place
the bypass pipelines in trenches and cover with temporary pavement.
Upon completion of the bypass pumping operationg, and after the
receipt of written permission from the Engineer, the Contractor shall
remove all the piping, restore all property to preconstruction
condition and restore all pavement. The Contractor is responsible for
obtaining any approvals for placement of the temporary pipeline within
public ways from the Medical Center and Resident Engineer. Contractor
shall provide a traffic control plan for any areas where gtreets or
driveways will be blocked. AL no times shall the entrance to building

48 be blocked.
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SECTION 31 23 19
DEWATERING

PART 1 - GENERAL

1.1 DESCRIPTION:

A.

This section specifies performance of dewatering required to lower and
control ground water table levels and hydrostatic pressures to permit
excavation, backfill, and construction to be performed in the dry.
Control of surface water shall be considered as part of the work under
this specification.

surface water included in this work shall include water that appears o
the gurface ag rainfall or snowmeit runciff, or ground water conditions
below grades that appear at the surface in the form of weeps or gprings.
Dewatering of surface water from flowing streams, brocks, lakes, ponds,
or rivers identified on USGS topographic maps OY shown on the plans asg

£lowing shall not be included in this specification section.

1.2 SUMMARY:

A,

The work to be completed by the Contractor includes, but ig not
necessarily limited to the following:

1. Implementation of the Erosion and Sedimentation Control Plan.

2. Dewater excavations, including seepage and precipitation.

The Contractor shall be respongible for providing all materials,
aguipment, labor, and services necessary for care of water and erosion
control . Excavation work shall not begin before the Erosion and

gedimentation Control Plan is in place.

1.3 REQUIREMENT:

Al

Dewatering system shall be of sufficient size and capacity necessary To
lower -and maintain ground water table bto an elevation at least (1 foot)
below lowest foundation subgrade Or bottom of pipe trench and to allow
material to be excavated in a reasonably dry condition. Materials to be
removed shall be sufficiently dry to permit excavation to grades shown
and to stabilize excavation sglopes where sheeting is not required.
Operate dewatering system continuously until backfill work has been
completed.

Reduce hydrostatic head below any excavation to the extent that water
level in the construction area ig a minimum of 300 mm (1 foot) below
prevailing excavation surface.

prevent loss of fines, seepage, boils, guick conditicns or softening of
foundation strata.

Majintain stability of sides and bottom of excavation.

Ccongtruction operations are performed in the dry.
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control of surface and subsurface water is part of dewatering
requirements. Maintain adequate control so that:

1. The stability of excavated and constructed slopes are not adversely
affected by saturated soil, including water entering prepared subbase
and subgrades where underlying materials are not free draining or are
subject to swelling or freeze-thaw action.

Erosion is controlled.

Flocding of excavations or damage to structures does not occur.

gurface water drains away from axcavations.

i W w2

Excavationg are protected from becoming wet from surface water, oL
ineure excavations are dry before additional work is undertaken.
Permitting Requirements: The contractor shall comply with and obtain the

required State and County permits where the work is performed.

1.4 RELATED WORK:

A,

Materials testing and inspection during construction: Section 01 45 29,
TESTING LABORATORY SERVICES.

safety Regquirements: Section 00 72 00, GENERAL CONDITIONS, Article,
ACCIDENT PREVENTION.

Submittal requirements asg specified in Section 01 33 23 SHOP DRAWINGS,
PRODUCT DATA, AND SAMPLES.

protection of existing urilities, fire protection gservices, existing
equipment, roads, and pavements: Section 01 o0 00, GENERAL REQUIREMENTS.
gubsurface Investigation: gection 01 00 00, GENERAL REQUIREMENTS,
Article 1.11, PHYSICAL DATA.

Excavation, backfilling, site grade and utilities: Section 31 20 00,

EARTH MOVING.

1.5 SUBMITTALS:

A.

gubmit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA,

AND SAMPLES.

Drawings and Design Data:

1. Submit drawings and data showing the method to be employed in
dewatering excavated areas 30 days before commencement of excavation.

2. Material shall include: location, depth and size of wellpoints,
headers, sumps, ditches, size and location of discharge lines,
capacities of pumps and standby units, and detailed description of
dewatering methods to be employed to convey the water from site to
adecuate disposal. .

3. Tnclude a written report outlining control procedures to be adopted

if dewatering problem arises.
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4. Materials submitted shall be in a format acceptable for inclusion in
required permit.applications to any and all regulatory agencies for
which permits for discharge water from the dewatering system are
required due toO the digcharge reaching regqulated bodies of water.

Inspection Reports.

D. All reguired permits.
PART 2 - PRODUCTS (NOT USED)

PART 3 - EXECUTION

3.1 INSTALLATION:

A,

Tnetall a dewatering system to lower and control ground surface water in
order to permit excavation, congtruction of stiucture, and placement of
backfill materials to be performed under dry conditions. Make the
dewatering system adequate tO pre-drain the water-bearing strata above
and below the bottom of structure foundations, utilities and other
excavations.

In addition, reduce hydrostatic pressure head in water-bearing strata
below structure foundations, utility lines, and other excavations, to
extent that water levels in congtruction area are a minimum of (1 foot}

below prevailing excavation surface at all times.

3.2 OPERATION:

A

Prior to any excavation below the ground water table, place system into
operation to lower water table as reguired amdl operate it continuously
24 hours a day, 7 days a week until utilities and structures have been
satisfactorily constructed, which inciudes the placement of packfill
materials and dewatering is no longer reguired.

place an adeguate weilght of packfill material to prevent buoyancy prior

to discontinuing operation of the system.

3.3 WATER DISPOSAL:

A.

Digpose of water removed from the excavations in such a manner as:

1. Will not endanger portions of work under comstruction or completed.

5. Will cause no inconvenience to Government or to others working near
site.

3. Will comply with the stipulations of regquired permits for disposal of
water.

4. Will Control Runoff: The contractor shall be responsible for control
of runoff in all work areas including but not limited to:
excavations, access roads, parking arveasg, laydown, and staging areas.
The Contractoxr shall provide, operate, and maintain all ditches,
basins, sumps, culverts, site grading, and pumping facilities to

divert, collect, and remove all water from the work areas. All water
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shall be removed f£rom the immediate work areas and shall be dispoged
of in accordance with applicable permiLs.
B. HExcavation Dewatering:

1. The Contractor shall be regponsible for providing all facilities
reguired to divert, collect, control, and remove wabter from aill
construction work areas and excavations.

2. Drainage features shall have sufficient wapacity to avoid floocding of
work areas.

3. Drainage features shall be so arranged and altered as regquired to
avoid degradation of the final excavated surfacel(s].

4. The Contractor shall utilize all necessary ercosion -and sediment
control measures as described herein to avoid construction related
degradation of the natural water guality.

¢. Dewatering eguipment shall be provided to remove and dispose of all
surface and ground water entering excavations, trenches, or other parts
of the work during comstruction. Each excavation shall be kept dry
during subgrade preparation and contirmually thereafter until the
structure to be built, or the pipe to be installed therein, is completed
to the extent that no damage from hydrostatic pressure, flotation, or
other cause will result.

3.4 STANDBY EQUIPMENT:

provide complete standby eguipment, installed and available for

immediate operation, as may be required to adequately maintain de-

watering on a continuous basie and in the event that all or any part of
the system may becone inadeguate or fail.
3.5 CORRECTIVE ACTION:

Tf dewatering regquirements are not satigfied due to inadequacy or

failure of the dewaterlng system {loosening of the foundation strata, or

instability of slopes, or damage £oO foundations or structures), perform
work necegsary for reinstatement of foundation soil and damaged
structure resulting from such inadequacy or failure by Contractor, at no
additional cost to Government.

3.6 DAMAGES:
Tomediately repair damages to adjacent facilities cauged by dewatering
operations. '

3.7 REMOVAL:

Tnsure compliance with all conditions of regulating permits and provide

guch information to the Resident Engineer. Cbtain written approval from

rResident Engineer before discontinuing operation of dewatering system.

————— END --=--
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SECTION 32 05 23
CEMENT AND CONCRETE FOR EXTERIOR IMPROVEMENTS

PART 1 ~ GENERAL
1.1 DESCRIPTION
A. Thig sgection shall cover site work concrete constructed upon the
prepared subgrade and in conformance with the lines, grades, thickness,
and crogs sections shown. construction shall include the following:
B. Curb, gutter, and combination curb and gutter, wheel stop.
C. Pedestrian Pavement: Walks, grade slabs crossings, wheelchair curb
ramps . ‘
D. Vehicular Pavement: gervice courts and driveways.
1.2 RELATED WORK
a. Laboratory and Field Testing Reguirements: cection 01 45 28, TESTING
LABORATORY SERVICES.
B. Subgrade Preparation: section 31 20 00, EARTH MOVING.
C. Concrete Materials, Quality, Mixing, Design and Cther Requirements:
Section 03 30 53, CAST-IN-PLACE-CONCRETE .
1.3 DESIGN REQUIREMENTS
Design all elements with the latest published version of applicable
codes.
1.4 WEATHER LIMITATIONS
placement of concrete shall be as specified under Article 3.8, COLD
WEATHER and Avticle 3.7, HOT WEATHER of Section 03 30 53, CAST-IN-PLACE
CONCRETE .
1.5 SUBMITTALS
. In accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND
SAMPLES, iurnish the fqllowing: .
B. Manuféctﬁr@rs‘ Certificates and Data certifying that the following
materials conform to the requirements specified.
1. Expansion joint filler
2. Hot poured sealing compound
2. Reinforcement
4, Curing materials
C. Data and Test Reports: Select subbase material.
1. Job-mix formula.
2. gource, gradation, liguid limit, plasticity index, percentage of

wear, and other tests as specified and in referenced publications.
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1.6 APPLICABLE PUBLICATIONS
A. The puﬁlications 1isted below form a part of this specification to the
extent referenced. The publications are referenced in the text by the
basic designation only. Refer to the latest edition of all referenced
Standards and codes.

BE. American Association of State Highway and Transportation Officials

{AASHTO) :

MOZ1IMMOA1-07-Ul. ..o o v n Deformed and Plain carbon-Steel Bars for
concrete Reinforcement (ASTM A615/R6 15M-09)

MOBEMMO55-09-UL. . ..o v v - Steal Welded Wire Reinforcement, Plain, for
Concrete {ASTM A185)

M147-65-UL. .. .oovnnenvens Materials for Aggregate and Soil-Aggregalte
Subbaée, Base and Surface Courses (R 2004)

M148-05-UL. .. ..... e Liguid Membrane-Forming Compounds for Curing
toncrete {ASTM C303)

ML71~08=Ulic v veener e cheet Materials for Curing Concrete (asTM C171)

M1B2~05-UL....ccuonvns Burlap Cloth Made from Jute o¥ Kenaf and Cotton
Mats

M213-01-UL. .. ovevarens preformed Expansion Joint Fillers for Concrete
paving and Structural Construction
(Non-extruding and pesilient Bituminous Type)
(ASTM D1751)

M233-86-UL. .. cvennoenns Boiled Linseed 0il Mixer for Treatment of
portland Cement Concrete

TOY99-09-ULi. . oo ve oo v an s Moisture-Density Relations of Soils Using a 2.5
kg. {5.5 lb) Rammex and a 305 mm (12 in.) Drop

TL80~09-Th e o v v e v ecsanns Moisture-Density Relations of Soils Using a 4.54

kg (10 1lb.) Rammer and a 457 mm (18 in.) Drop
C. American Society for Testing and Materials {ASTM):
CO4/C94M-09. ..ot Ready-Mixed Concrete
C143/C143M-09. .. oo et glump of Hydraulic Cement Concrete

PART 2 - PRODUCTS
2.1 GENERAL
concrete shall ke Type C, air-entrained as specified in Section 03 30

00, CRAST~IN-PLACE CONCRETE, with the following exceptions:

TYPH MAXTIMUM SLUMP*
curb & Gutter 75 mm {3"%)}
pedegtrian Pavement 75 mm (3")
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Vvehiculary Pavement 50 mm (2") {Machine Finished)
100 mm (4") {Hand Finished)

Equipment Pad 75 to 100 wm (3" to 4")

* Por concrete to be vibrated: glump as determined by ASTM Cl43.

Tolerances as established by ASTM Co4.

2.2 REINFORCEMENT

A,

The type, amount, and locaticns of steel reinforcement shall be as shown

on the drawings and in the specifications.

B. Welded wire-fabric shall conform to AASHTO M55.

. powels shall be plain steel bars conforming to ARSHTO M31. Tie bars

shall be deformed steel bars conforming to AASHTO M31l.
2.3 FORMS

2. Use metal or wood forms that are straight and suitable in eross-section,
depth, and strength to resist springing during depositing and
conaolidating the concrete, for the work involved.

B. Do not use forme 1f they vary from a straight line more than 3 mm (1/8
inch) in any 3000 mm (ten Foot) long section, in either a horizontal or
vertical direction.

¢, Wood forms should be at least 50 mm (2 inchesg) thick {nominal). Wood

forms echall also be free from warp, twist, loose knots, splits, or other

defects. Use approved flexible or curved forms for forming radii.

2.4 CONCRETE CURING MATERIALS

A

Cconcrete curing materials shall conform to one of the following:

1. Burlap conforming to AASHTO M182 having a weight of 233 grams (seven
ounces) or more per sguare meter (yard) when dry.

2. Impervious Sheeting conforming to ARSHTO M171.

3. Liguid Membrane curing Compound conforming to AASHIO M148 {ASTM
©309), Type 1 and chall be f£ree of paraffin or petroleum.

2 6 EXPANSTION JOINT FILLERS

Material shall conform to AASHTO M213.

PART 3 - EXECUTION

3.1 SUBGRADE PENETRATION

A.

Prepare, construct, and finish the subgrade as specified in Section 31
20 00, EARTH MOVING.

Maintain the subgrade in a smooth, couwpacted condition, in conformance
with the required section and established grade until the succeading

operation has been accomplished.
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3.2 SETTING FORMS

A.

Base Support:

1. Compact the base material under the forms true to grade so that, when
get, they will be uniformly supported for their entire length at the
grade as shown.

5. correct imperfections or variations in the base material grade by
cutting or filling and compacting.

Form Setting:

1. Set forms sufficiently in advance of the placing of the concrete to
permit the performance and approval of all operations reguired with
and adjacent to the form lines.

2. Sef forms to true 1ine and grade and use stakes, clamps, spreaders,
and braces to hold them rigidly in place so that the forms and joints
are free from play or movement in any direction.

3. Forms shall conform Lo iine and grade with an allowable tolerance of
3 wm (1/8 inch) when checked with a straightedge and shall not
deviate from true line by more than 6 wm (1/4 inch) at any point.

4. Do not remove forms until removal will not regult in damaged concrete
or at such time to facilitate finishing.

5. Clean and oil forms each time they are used.

The Contractor’'s Registered Professional Land Suxveyor, specified in

Section 00 72 00, GENERAL CONDITIONS, shall establish and control the

alignment and the grade elevations of the forms or concrete slipforming

machine operations.

1. Make necessary corrections to forms immediately before placing
concrete.

5. When any form has been disturbed or any subgrade oY subbage hasg

become unstable, reset and recheck the form before placing concrete.

3.3 EQUIPMENT

A

The Resident Engineer shall approve equipment and tools necessary for
handling materials and performing all parts of the work prior to
commencement of work.

Maintain equipment and tools in satisfactory working condition at all

times.

3.4 PLACING REINFORCEMENT

A.

Reinforcement shall be free from dirt, oil, rust, gcale or other
substances that prevent the bonding of the conerete to the
reinforcement.

Before the concrete is placed, the Resident Engineer shall approve the

reinforcement, which shall be acaurately and securely fastened in place
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with suitable supports and ties. The type, amount, and pogition of the

reinforcement shall be as shown.

3.5 PLACING CONCRETE - GENERAL

AL
B.

Obtain approval of the Resident Engineer beiore placing concrete.
remove debris and other foreign material from petween the forms before
placing concrete. Obtain approval of the resident Engineer before
placing concrete.

Before the concrete is placed, uniformly moisten the subgrade, base, O
subbase appropriately, avoiding puddles of water.

Convey concrete from mixer to final place of depogit by a wmethod which
will prevent segregation or loss of ingredients. Deposit concrete 80
that it regquires as little handling as possgibkle.

while being placed, spade OT vibrate and compact the concrete with
sujtrable tools to prevent the formation of voids or honeycomb pockets.
vibrate concrete well against forms and along jolints. over~vibration or
manipulation causing segregation will not be permitted. Place concrete
continuously between joints without bulkheads.

Tnstall a censtruction joint whenever the placing of concrete is
suspended for more rhan 30 minutes and at the end of each day's work.
Workmen or construction eguipment coated with foreign material shall not
be permitted to walk or operate in the concrete during placement and

finishing operations.

3.6 PLACTNG CONCRETE FOR CURB AND GUTTER, PEDESTRIAN PAVEMENT, AND EQUIPMENT

PADS
A.

F.

place concrete in the forms in one iayer of such rhickness that, when
cowpacted and fipished, it will conform to the cross section as shown.
Deposit concrete as near to joints as possible without disturbing them
but do not dump onto a joint assembly.

after the concrete haé been placed in the forms, use a strike~off guided
by the side forms to bring the surface to the proper section to be
compacted.

Consolidate the concrete thoroughly by tamping and spading, or with
approved mechanical finishing equipment.

Finish the surface to grade with a wood or metal float.

all Concrete pads and pavements shall be constructed with sufficient

slope to drain propexrly.

3.7 PLACING CONCRETE FOR VEHICULAR PAVEMENT

A.

B.

Deposit concrete into the forms as close as possible to its final
position.

place concrete rapldly and continuously between congtruction joints.
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gtrike off concrete and thoroughly consolidate by a finishing wachine,
vibrating screed, or by hand-£inishing.

Finish the surface to the elevation and crown as shown.

Deposit concrete as near the joints as possible without disturbing them
put do not dump onto a joint asgsembly. Do not place adjacent lanes

without approval by the Resident Engineer.

3.8 CONCRETE FINISHING - GENERATL

A.

The geguence of operations, unless otherwise indicated, ghall be as

follows:

1 Consolidating, Ffloating, straight-edging, troweling, texturing, and
edging of joints.

5. Maintain finishing equipment and tools in a clean and approved

condition.

3.9 CONCRETE FINISHING CURB AND GUTTER

A.

round the edges of the gutter and top of the curb with an edging tool to
a radius of emm {1/4 inch) or as otherwise detailed.

Float the surfaces and finish with a smooth wood or metal float until
true to grade and section and uniform in textures.

Pinish the surfaces, while atill wet, with a bristle type brush with
lengitudinal strokes.

Tmmediately after removing the front curb form, rub the face of the curb
with a wood or concrete rubbing block and water until blemishes, form
marks, and tool marks have been removed. Brush the surface, while still
wet, in the same manner as the gutter and curb top.

Bxcept at grade changes oOF curves, finished surfaces ghall not wvary more
than 3 mm {1/8 inch) for gutter and & mwm {(1/4 inch) for top and face of
curb, when tested with a 3000 wm {10 foot) straightedge.

rRemove and recemnstruct irregularities exceeding the above for the full
length between regulaxly scheduled joints.

Correct any depressions which will not drain.

vigible surfaces and edges of finished curb, gutter, and combination
curb and gutter shall be free of blemighes, form marks, and tocl marks,

and shall be uniform in color, shape, and appearance.

3.10 CONCRETE FINISHING PEDESTRIAN PAVEMENT

A.

walks, Grade Slabg, Lawn Mower Crossings, Wheelchair Curb Ramps,:

1. Finish the surfaces to grade and cross section with a metal float,
trowied smooth and finished with a broom moistened with clear water.

5. Brooming shall be transverse to the line of traffic.

3. Finish all slab edges, inciuding those at formed joints, carefully

with an edger having a radius as shown on the Drawings.
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4. Unless otherwise indicated, edge the transverse joints before
brooming. The brooming shall eliminate the flat surface left by the
eurface face of the edger. Execute the brooming so that the
corrugation, Ehus produced, will be uniform in appearance and not
more than 2 mm {1/16 inch} in depth.

5. The completed surface shall be uniform in color and free of surface
blemighes, form marks, and tool marks. The finished surface of the
pavement shall not vary more £han 5 mm (3/16 inch) when tested with a
3000 mm (10 foot) straightedge.

6. The thickness of the pavement shall not vary more than 6 uwm {(1/4
inch) .

7. Remove and recongbruct irregularities exceeding the above for the

full length between regularly scheduled joints.

CONCRETE ®INISHING FOR VEHICULAR PAVEMENT

Accomplish longitudinal floating with a longitudinal float not less than
2000 mm {10 feet) long and 150 @m (6 inches) wide, properly stiffened to
prevent flexing and warping. Operate the float from foot bridges in a
sawing motion parallel to the direction in which the pavement is being
1aid from one side of the pavement to rhe other, and advancing not more
than half the length of the float.

After the longitudinal floating is completed, but while the concrete is
still plastic, eliminate minor irregularities in the pavement surfaces
by means of metal fioats, 1500 wmm (5 feet) in length, and straightedges,
2000 mm (10 feet) in length. Make the final finish with the
straightedges, which shall be used to float the entire pavement surface.
Test the surface for trueness with a 3600 mm (10 foot) straightedge held
in succesgive positions parallel and at right angles to the direction in
which the pavement is being laid and the entifélarea covered as
necessary to detect variations. Advance the straightedge along the
pavement in successive stages of not more than one half the length of
the straightedge. Correct all irregularities and refinish the surface.
The finished surface of the pavement shall not vary more than 6 mm (1/4
inch} in both longitudinal and transverse directions when tested with a
3000 mm (10 foot) straightedge. '

The thickness of the pavement shall not vary more than 6 mm {(1/4 inch}.

. When most of the water glaze oOr sheen has disappeared and before the

concrete becomes nonplastic, give the surface of the pavement a broomed
finish with an approved Fiver broom not less than 450 wm {18 inches)
wide. Pull the broom gently over the surface of the pavement from edge

to edge. Brooming shall be transverse to the line of traffic and so
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executed that the corrugations rhug produced will be uniform in
character and width, and ncot more than 2 mm (1/8 inch) in depth.
carefully finish the edge of the pavement along forms and at the joints
with an edging togl. The brooming shall eliminate the flat surface left
by the surface face of the edger.

The finish surfaces of new and existing abutting pavements shall
coincide at their juncture.
JOINTS ~ GENERAL

place joints, where shown, conforming to the details as shown, and
perpendicular to the finished grade of the concrete surface.

Joints shall be straight and continuous from edge to edge of the
pavement .
CONTRACTION JOINTS

Ccut joints to depth as shown with a grooving tool or jointer of a radius
as shown or by sawing with a plade producing the required width and
depth.

construct joints in curbg and gutters by inserting 3 mm {1/8 inch) steel
plates conforming to the cross secticns of the curb and gutter.

plates shall remain in place until concrete has set sufficiently to hold
its shape and shall then be removed.

Finish edges of all joints with an edging tocl having the radius as
ghowr.

Score pedestrian pavement with a standard grooving tool or jointer.
EXPANSION JOINTS

Use a preformed expansion joint filler material of the thickness as
shown to form expansion joints.

Material shall extend the full depth of concrete, cut and shaped to the
cross section as shown, except that top edges of joint filler shall be
pelow the finished concrete surface where showﬁ to allow for sealing.
anchor with approved devices to prevent displacing during placing and
finighing operations.

Round the edges of joints with an edging tool.

Form expansion joints as follows:

1. Without dowels, about structures and fesatures that project through,

into, or against any site work concrete construction.
2. Using joint filler of the type, thickness, and width as shown.
3. Installed in such a manner as to form a complete, uniform geparation

between the structure and the site work concrete item.
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3.15 FORM REMOVAL

A. Forms shall remain in place at least 12 hours after the concrete has
been placed. Remove forms without injuring the concrete.

B. Do not use bars or heavy tools against the concrete in removing the
forms. Promptly repaly any concrete found defective after form removal.

3.16 CURING OF CONCRETE

a. Cure concrete by one of the following methods appropriate to the weather
conditions and local construction practices, against loss of moigture,
and rapid temperature changes for at least seven days from the beginning
of the curing operation. Protect unhardened concrete from rain and
flowing water. ALl equipment needed for adeguate curing and protection
of the concrete shall be on hand and ready to install before actual
concrete.placement begins. Provide protection as necessary to prevent
cracking of the pavement due t£o tremperature changes during the curing
pericd. ILE any selected method of curing does not afford the proper
curing and protection against concrete cracking, remove and replace the
damaged pavement and employ another method of curing as directed by the
Regident Engineer.

B. Burlap Mat: Provide a minimum of two layers kept saturated with water
£or the curing periocd. Mats shall overlap each other at least 150 wm (6
inches) .

¢. Impervious Sheeting: Use wakterproof paper, polyethylene—coated burlap,
or polyethylene sheeting. Polyethylene chall be at lease 0.1 mm {4 mils)
in thickness. Wet the entire exposed concrete surface with a fine spray
of water and then cover with the sheeting material. Sheets shall overlap
each other at least 300 mm (12 incheg) . Securely anchor sheeting.

D. Liguid Membrane Curing:

1. Apply pigmented membrane- forming curing compound in two coats at
right angles to each other at a rate of 5 m*/L (200 sguare feet per
gallon) for both coats. '

5. Po not allow the concrete to dry before the application of the
membrane.

1. Cure joints designated to be sealed by inserting moistened paper or
fiber rope or covering with waterproof paper prioxr to application of
the curing compound, in & manner to prevent the curing compound
entering the joint.

4. Tmmediately re-spray any arei covered with curing compound and
damaged duxring the curing period.

3.17 CLEANING
A. After completion of the curing period:

1. Remove the curing material fother than liquid membrane) .
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Sweep the concrete clean.
after removal of all foreign matter from the joints, seal joints as
herein specified.
4. Clean the entire concrete of all debris and construction equipment as
soon as curing and sealing of joints has bheen completed.
3.18 PROTECTION
The contractor shall protect the concrete against all damags prior to
final acceptance by the Government. Remove concrete containing excessive
cracking, E£ractures, spalling, or other defectg and reconstruct the
entire section between regularly scheduled joints, when directed by the
Resident Engineer, and at no sdditional cost to the Government. Exclude
traffic from vehicular pavement until the concrete is at least seven
days old, or for a longer period of time if so directed by the Resident
Engineer.
3.19 FINAL CLEAN-UP
Remove all debris, rubbish and ex¢ess material from the Statiomn.
- - ~EBEND - - -
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SECTION 32 12 16
ASPHALT PAVING

PART 1 -~ GENERAL
1.1 DESCRIPTION

This work shall cover the composition, mixing, construction upon the

prepared subgrade, and the protection of hot asphalt concrete pavement.

The hot agphalt concrete pavement shall congist of an aggregate or

asphalt base course and asphalt surface course constructed in conformity

with the lines, grades, thickness, and Cross sections as shown. Each
course shall be constructed to the depth, section, or elevation required
by the drawings and shall be rolled, finished, and approved before the
’ placement OF the next course.
1.2 RELATED WORK
A. Laboratory and field testing requirements: Section 01 45 29, TESTING

LABORATORY SERVICES.

B. Subgrade Preparation: paragraph 3.3 and gection 31 20 00, EARTH MOVING.
C. Pavement Markings: gection 32 17 23, PAVEMENT MARKINGS .
1.3 INSPECTION OF PLANT AND EQUIPMENT

The Resident Engineer shall have access at all times to all parts of the

material producing plants for checking the mixing operations and

materials and the adequacy of the equipment in use.
1.4 ALIGNMENT AND GRADE CONTROL
The Contractor’s Registered Professional Land Surveyor shall establish
and control the pavement (aggregate or asphalt base course and asphalt
surface course) alignments, grades, elevations, and cross gections as
shown on the Drawings.
1.5 SUBMITTALS
2. In accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND
aaMPLES, furnish the following:
B. Data and Test Reports:

1. Aggregate Base Course: Sources, gradation, liguid limit, plasticity
index, percentage of wear, and other tests reguired by State Highway
Department.

2. Asphalt Base/Surface Course: hggregabe source, gradation, soundness
loss, percentage of wear, and other tests required by State Highway
Department.

3. Job-mix formula.

¢. Certifications:
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1. Asphalt prime and tack coalt material certificate of conformance to
gState Highway Department requirements.

2. Asphalt cement certificate of conformance to State Highway Department
reguirements.

3. Job-mix certiﬁication'— Submit plant mix certification that mix
equals or exceeds the State Highway Specification. PADOT Publication
408, latest edition.

One copy of State Highway Department gpecifications.

provide MSDS (Material Safety Data Sheets) for all chemicals used on

ground.

PART 2 - PRODUCTS

2.1 GENERAL

A.

Aggregate base, asphaltic base and agphalt concrete materials shall
conform to the reguirements of the following and other appropriate
sections of the latest version of the State Highway Material
gpecifications, including amendments, addenda and errata. Where the term
"Engineer”" or "oommission® is referenced in the State Highway
Specifications, it shall mean the VA Resident Engineer or VA Contracting

Officer.

2.2 AGGREGATES

A.

provide aggregates congisting of crushed stone, gravel, sand, or other

sound, durable mineral materials processed and blended, and naturally

combined.

Subbage aggregate (where required) maximum size: 38mm(Ll-1/2").

Base aggregate maximum gize:

1. Base course Over 152mm(6") thick: 28mm{L1-1/2%);

5 Other base courses: 19mm(3/4").

Asphaltic base course:

1. Maximum particle size not to exceed 25.4mm{l”) .

5 Where conflicts arise between this specification and the reguirements
in the latest version of the State Highway Specifications, the State
Specifications shall control.

aggregates for agphaltic concrete paving: Provide a mixture of =and,

mineral aggregate, and iiquid asphalt mixed in such proportions that the

percentage by weight will be within:

Sieve Sizes Percentage Passing
19mm(3/4") 100

9, 5mm(3/8") 67 to B85
6.4mm{1/4") 50 to 65
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2.4mm{No. 8 wmesh) 37 to BOG
600um{No. 30 mesh) i5 to 25
75pm(No. 200 mesh) 2 to 8

plus 50/60 penetration liquid asphalt at 5 percent to 5-1/2 percent of
the combined dry aggregates.
2.3 ASPHALTS
A. Comply with provisions of Asphalt Institute Specification 882:

1. Agphalt cement: penetration grade 50/60
2. Prime coat: Cut-back type, grade MC-250
3. Tack coal: Uniformly emulsified, grade 85-~1H

2.4 SEALER

a. Pprovide a sealer consisting of suitable fibrated chemical type asphalt
base binders and fillers having a contalner consigtency suitable for
troweling after thorough stirring, and containing no clay or other
deleterious substance.

5. Where conflicts arise between this specification and the requirements in
the latest version of the State Highway Specifications, the State
gpecifications shall control.

PART 3 — EXBECUTION

3.1 GENERAL
The Asphalt Concrete Paving eguipment, weather limitations, job-mix
formula, mixing, construction methods, compaction, finishing, tolerance,
and protection shall conform to the reguirements of the appropriate
sections of the State Highway gpecifications for the type of material
specified.

3.2 MIXING ASPHALTIC CONCRETE MATERIALS

. Provide hot plant-mixed asphaltic concrete paving materials.

1. Temperature leaving the plant: 143 degrees (290 degrees F} minimum,
160 degrees C(320 degrees ¥) maximum.
2. Temperature at time of placing: 138 degrees ¢ (280 degrees F) winimum.
3.3 SUBGRADE

A. Shape to line and grade and compact with gelf-propelled rollers.

B. All depressions that develeop under rolling shall be filled with
acceptable material and the area re-rolled.

c. Soft areas shall be removed and filled with acceptable materials and the
area re-rolled.

D. Should the subgrade become rutted or displaced prior to the placing of

the subbase, it shall be reworked to bring to line and grade.
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proof-roll the subgrade with masimum 45 tonne (50 ton) gross weight dump
truck as directed by VA Resident Engineer or VA Contracting Officer. If
pumping, pushing, or other movement is cbserved, rework the area to

provide a stable and compacted subgrade.

3.4 BASE COURSES

A

E.

gubbase (when reguired)

1. Spread and compact to the thicknese shown on the drawings.

2. Rolling shall begin at the sides and continue toward the center and
shall continue until there is no movement ahead of the roller.

3. After completion of the subbase rolling there shall be no hauling
over the subbase other than the delivery of material for the top
course.

Bage

1. 8pread and compact to the thickness shown on the drawings.

2. Rolling shall begin at the sides and continue toward the center and
shall continue until there is no movement ahead of the roller.

3. After completion of the base rolling there shall be no hauling over
the base other than the delivery of material for the top course.

Thickness tolerance: Provide the compacted thicknesses shown on the

Drawings within a tolerance of minus 0.0mm (0.0%") to plus 12.7mm (0.5%).

smoothness tolerance: Provide the lines and grades shown on the Drawings

within a tolerance of 5mm in 3m (3/16 inch in ten feet) .

Moigture content: Use only the amount of moisture needed to achieve the

specified compaction.

3.5 PLACEMENT OF ASPHALIIC CONCRETE PAVING

A.

B.

Remove all loose materials from the compacted bagze.

Apply the specified prime coat,. and tack coat where reguired, and allow

to dry in accordance with the manufacturer’s recommendationg as approved

by the Architect or Engineer.

Receipt of asphaltic concrete materials:

1. Do not accept material unless it is covered with a tarpaulin until
unlioaded, and unless the material has a temperature of net less than
130 degrees C(280 degrees F).

5. Do not commence placement of asphaltic concrete materials when the
armospheric temperature ig below 10 degrees C {50 degrees ?), not
during fog, rain, ox other unguitable conditions.

Spreading:

1. Spread material in a wanner that reguires the least handling.

2. Where thickness of finished paving will be 76mm (3n} or less, spread
in one layer.

Rolling:
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1. After the material has been spread to the proper depth, roll until
the surface is hard, smcoth, unyielding, and true to the thickness
and elevations shown own the drawings.

2. Roll in at least two directicns until no roller marks are visible.

3. Finished paving smoothness tolerance:

a. No depressions which will retain standing water.
b. No deviation greater than 3mm ip 1.8m {1/8" in six feet).
3.6 APPLICATION QF SEAL COAT

A. Prepare the surlfaces, mix the =eal coat material, and apply in
accordance with the manufacturer’s recommendations as approved by the
Architect or Engineer.
apply one coat of the specified sealer.

c. Achieve a finished surface seal which, when dry and thoroughly set, is
amooth, tough, resilient, of uniform black color, and free from coarse
textured areas, lap marks, ridges, and other surface irregularities.

3.7 PROTECTICN
Protect the asphaltic concrete paved areas from traffic until the sealer
is set and cured and does not pick up under foot or wheeled traffic.

3.8 ¥INAL CLEAN-UP
Remove all debris, rubbish, and excess material from rhe work area.

.- -EXD- - -
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SECTION 32 17 23
PAVEMENT MARKINGS

PART 1 - GENERAL
1.1 DESCRIPPION
This work shall consist of furnishing and applying paint on pavement
gurfaces, in the form of traffic lanes, parking bays, areas restricted
to handicapped persons, crosgwalks, and other detail pavement markings,
in accordance with the details as shown or as prescribed by the Resident
gngineer. Conform to the Manual on Uniform Traffic Control Devices for
gtreets and Highways, published by the U.S5. Department of
Transportation, Federal Highway Administration, for details not shown.
1.2 SUBMITTALS
A. In accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA, AND
SAMPLES, furnish Manufacturer's Certificates and Data certifying that
the following materials conform to the requirements specified.
B. Paint.
1.3 APPLICABLE PUBLICATIONS
A. The publications 1isted below form a part of this gpecification to the
extent referenced. The publications are referenced in the text by the
bagic designation only.
B. Federal Specificaticns (Fed. Spec.):
TT-P-1952D. . . .o ev e Paint, Traffic Black, and Airfield Marking,
Waterbotrne
¢. Master Painters Tnstitute (MPI):
Approved Product List -~ 2010
PART 2 - PRODUCES
2.1 BAINT
paint for marking pavement (parking lot and zomne marking) shall conform
to MPI No. 97, color as shown. paint for obliterating existing markings
shall conform to Fed. Spec.TT-P-1952D. paint shall be in containers of
at least 18 L (5 galloms). A certificate shall accompany each batch of
paint stating compliance with the applicable publication.
2.2 PAINT APPLICATOR
Apply all marking by approved mechanical equipment. The equipment ghall
provide constant agitation of paint and travel at controlled speeds.
Synchronize one Or more paint "guns® to automatically begin and cut off
paint flow in the case of skip lines. The equipment shall have manual
control to apply continuous jines of varying length and marking widths
as shown. Provide pneumatic spray guns for hand application of paint in

areas where a mobile paint applicator cannot be used. An experienced
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technician that isg thoroughly familiar with equipment, materials, and

marking layouts shall control all painting eguipment and operations.

2.3 SANDBLASTING EQUIPMENT

aandblasting equipment shall include an air compressor, hoses, and
nozzles of proper size and capacity as required for cleaning surfaces to
be painted. The compressox cshall furnish not less than 0.08 m*/s (150
cfm) of air at a pressure of not less than 625 kPa (90 psi) at each

nozzle used.

PART 3 - EXECUTION

3.1 SURFACE PREPARATION

A.

allow new pavement surfaces to cure for a period of not less than 14
days bhefore application of marking materials. '

Thoroughly clean all surfaces to be marked before application of paint.
Remove dust, dirt, and other granular surface deposits by sweeping,
blowing with compressed air, rinsing with water, oY & combination of
these methods. Completely remove rubber deposits, existing paint
markings, and other coatings adhering to the pavement with scrapers,
wire brushings, sandblasting, mechanical abrasion, ox approved chemicals
as directed by the Resident Engineer. The application of paint
conforming to Fed. Spec. TT-P-1952D is an option to removal of existing
paint markings on asphalt pavement. apply the black paint in ag many
coats as necessary Lo completely obliterate the existing markings. Where
oil or grease are present on old pavements to be marked, scrub affected
areas with several applications of trisodium phosphate solution or other
approved detergent or degreaser, and rinse thoroughly after each
application. After cleaning, seal oil-soaked areas with cut shellac to
prevent bleeding through the new paint. Pavement marking shall follow as
clogely as practicable after the surface has been cleaned and dried, but
do not begin any marking until the Resident Engineer has inspected the 7
surface and gives permigsion to proceed. The Contractor shall establish
control points for marking and provide templates to control paint
application by type and color at necessary intervals. The Contractor is
responsible to preserve and apply marking in conformance with the

established control points.

3.2 APPLICATION

Apply uniformiy painted pavement marking of regquired color{s), length,
and width with true, sharp edges and ends on properly cured, prepared,
and dried surfaces in conformance with the details as shown and
established control peoints. The length and width of lines shall conform

within a tolerance of plus or minus 75 mm (3 inches) and plus or minus 3
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mm (1/8 inch), respectively, in the case of skip warkings. The length of

intervals shall not exceed the line length tolerance. Temperature of the
surface to be painted and the atmosphere shall be above 19°C (50°F) and

less than 35°C (95°F) . Apply the paint at a wet f£ilm thicknegs of 0.4 mm
(0.015 inch). Apply paint in one coat. At the direction of the Resident
Engineer, warkings showing light spots may receive additicnal coats. The
maximum drying time requirements of the paint specifications will be
strictly enforced, to prevent undue softening of asphalt, and pick-up,
displacement, oL discoloration by tires of traffic. If there is a
deficiency in drying of the marking, discontinue paint operations until
cause of the slow drying is determined and corrected. Remove and replace
marking that is applied at less than minimum material rates; deviates
from true alignment; exceeds stipulated length and width tolerances; Or
shows light spots, smeaxs, oOr other deficiencies or irregularities. Use
carefully controlled sand blasting, approved grinding equipment, or
other approved method to remove marking so that the surface to which the
marking was applied will not be damaged.

3.3 PROTECTION
Conduct operations in such a manaer that necessary traffic can move
without hindrance. Protect the newly painted markings so that, insofar
as possible, the tires of passing vehicles will not pick up paint. Place
warning signs at the beginning of the wet line, and at points well in
advance of the marking egquipment for alerting approaching traffic from
both directions. Place small flags or other similarly effective small
objects near freshly applied markings at frequent intervals to reduce
crossing by traffic. Efface and replace damaged portions of markings at
no additional cost to the Government.

3.4 TEMPORARY PAVEMENT MARKING
When shown or directed by the resident Engineer, apply Tewporary
pavement Markings of the color{s), width(s) and length(s) shown or
directed. After the temporary marking has served its purpose and when
so ordered by the Resident Engineer, remove Lemporary marking by
carefully controiled sandblasting, approved grinding equipment, or other
approved method eo that the surface to which the marking was applied
will not be damaged. As an option, an approved preformed pressure
sensitive, adhesive tape type of temporary pavemernt marking of the
required color(s), width(s) and length{s) may be furnished and used in
lieu of temporary painted marking. The Contractor shall be fully
responsible for the continued durability and effectiveness of such

marking during the period for which its use is reguired. Remove any
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unsatisfactory tape type marking and replace with painted markings at no

additional cost to the Government .

3.5 FINAL CLEAN-UP

pemove all debris, rubbish and excess material from the Station.

. - -END- - -
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SECTION 32 90 00
PLANTING

PART 1 - GENERAL
1.1 DESCRIPTION
This work consists of furnishing and installing all planting materials
reguired for landscaping hereinafter specified in locationg as shown.
1.2 HEQUIPMENT
Maintain all eguipment, tools and machinery while on the project in
sufficient gquantities and capacity for proper execution of the work.
1.3 RELATED WORK
gection 31 20 11, EARTH MOVING, Stripping Topsoil and Stock Piling.
Section 01 45 23, TESTING LABORATORY SERVICES, Topsoil Taesting.
gection 31 20 11, EARTH MOVING, Topsoil Materials.
Secticn 61 57 19, TEMPORARY ENVIRONMENTAL CONTROLS .

g a0 wow

1.4 SUBMITTALS

A. Samples: Submit the £ollowing samples for approval before work is

started:
Inert Mulch 2.3 kg (5 pounds) of each type
to be used.
Organic Mulch 2.3 kg (5 pounds) of each type
to be used.

5. Certificates of Conformarce O Compliance: Before delivery, notarized
certificates attesting that the following materials meet the
regquirements specified ghall be submitted to the Resident Engineer for
approval.:

i. Fertilizers

2. Lime

3. Seed

4. Asphalt Adhesive

¢. Manufacturer's Literature and Data:
1. Erosion control materials

D. Soil laboratory testing results and any soil amendment recommendations
from the Contractor.

1.5 DELIVERY AND STORAGE

A. Delivery:

1. Deliver fertilizer and lime to the site in the original, unopened
containers bearing the manufacturer's warranteed chemical analysis,
name, trade name oOr rrademark, and in conformance to state and

federal law. In lieu of containers, fertilizerx and lime may be
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furnished in bulk and a certificate indicating the above information
shall accompany each delivery.

2. During delivery: Protect seed from contamination.

Storage:

1. Keep seed, lime, and fertilizer in dry storage away Erom

contaminants.

1.6 PURF INSTALLATION SEASONS AND CONDITIONS

A.

perform operations within the following dates: From March 15 to May 15
for spring and from Bugust 15 to September 15 for fall.

No work shall be done when rhe ground is frozen, SIOW coverad, oo wet
or in an otherwise unsuitable condition for planting. Special conditions
may exist that warrants a variance in the specified planting dates Or
conditions. Submit a written reguest to the Resident Engineer stating

the special conditions and proposal variance.

1.7 TURF ESTABLISHMENT PERIOD

A

The Establishment Period for plants and turf shall begin immediately
after instaliation, with the approval of the Regident Engineer, and
continue until the date that the Government accepts the project or phase
for beneficial use and occupancy. During the Plant and Turf
Establishment Period the Contractor shall:

1. water all plants and turf to maintain an adeguate supply of molisture
within the root zone. An adequate supply of moisture is the
equivalent of 25 mm (1 inch) of absorbed water per week elther
through natural rainfall or augmented by periodic watering. Apply
water at a moderate rate so as not to displace the mulch or fliood the
plants and turf.

5. Provide the following turf egtablighment:

a. Bradicate all weeds. Water, fertilize, overseed, and perform any
other operation necessary to promote the growth of ygrass.
b. Replant areas void of turf 0.1 m* {one square foot) and larger in

area.

1.8 TURF WARRANTY

A.

A1l work shall be in accordance with the terms of the Paragraph,

"Warranty" of FAR clause 52.246-21, including the following supplements:

1. A One Year Turf Warranty will begin on the date that the Government
accepts the project or phase for beneficial use and occupancy. The
Ccontractor shall have completed, located, and installed all turf
according to the plans and gpecifications. All curf is expected to be

iiving and in a healthy condition at the time of final inspection.
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5. The Contractor will replace any dead plant material and any areas
void of turf immediately. A one year warranty for the turf that was
replaced, wiil begin on the day the work ig completed.

3. Replacement of relocated plants, that the Contractor did not supply,
ig not reguired unless they die from improper handling and care
during transplanting. Loss through Contractor negligence requires
replacement in kind and size.

4. The Government will re-inspect all turf at the end of the One Year
Warranty. The Contractor will replace any dead, missing, or defective
plant material and turf immediately. The Warranty will end on the
date of this inspection provided the Contractor has complied with the
work required by this specification. The Contractor shall also comply
with the following reguirements:

a. Complete remedial measures directed by the Resident Engineer to
engure turf survival.
L. Repair damage caused while making turf replacements.
1.9 APPLICARLE PUBLICATIONS
A. The publications listed below, form a part of this specification to the
extent referenced. The publications are referenced in the text by basic
designation only.

B. American Society for Testing and Materials (ASTM) Publicatiocns:

CIR36-06. .. ivinreneos Sieve Analysis of Fine and Coarse Aggregates
CBLE-02 .. eerarnaronr- vermiculite Loose Fill Thermal Insulation
CBAT-06. v aensrs Perlite Loose Fill Insulation

TI077-05 . cv v eeenmaenaes Fmulsified Asphalt (AASTHO M140)

D2028-97 {Rev. 2004} ....Cutback Asphalt (Rapid-curing Type)

D2L03-0B5 . e enermnnnns polyethylene Film and Sheeting

¢. Turfgrass Producers International:
Turfgrass Sodding.
n. U. 8. Department of Agriculture Federal Seed Act.
TOGB . o e e e fules and Regulations
PART 2 - PRODUCIS
2.1 GENERAL
All turf material will conform to the varieties specified.
2.2 TOPSOIL
n. Topsoil shall be & well-graded soil of good uniform quality. It shall be
a natural, friable soil representative of productive soils in the
vicinity. Topsoil shall be free of admixture of subsoil, foreign matter,

objects larger than 25 mm (one inch) in any dimension, toxic substances,
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weeds and any material or substances that may be harmful to plant growth
and shall have a pH value of not less than 5.0 nor more than 7.5.

. Obtain material from stockpiles established undexr Section 31 20 00,
EARTH MOVING, subparagraph, gtripping Topsoil, that meet the general
requirements as stated above. Amend topsoil not meeting the pH range
specified by the addition of pH Adjustexrs.

. If sufficient topscil is not available on the site to meet the depth asg
specified herein, the Contractor shall furnish additional topsoil. At
leagt 10 days prior to topsoil delivery, notify the Resident Engineer of
the source(s) from which topsoil is to be furnished. Obtain topsoil from
well drained areas. Additional topsoil shall meet the general
requirements as stated above and comply with the requirements specified
in Section 01 45 29, TESTING LABORATORY SERVICES. amend topsoil not
meeting the pH range specified by the addition of pH adjusters.

2.3 LIME
Lime shall be agricultural limestone containing not less than 90 percent
caleium and magnesium carbonates. 1ime must be ground to such a fineness
that not less than 20% must pass No. & mesh and not less than 25% must
pass No. 100 mesh. Moisture is not to exceed 10%.

2.4 TURF FERTILIZER
provide turf fertilizer that is comnercial grade, free flowing, uniform
in compogition, and conforms to applicable state and federal
regulations. Granular fertilizer shall bear the manufacturer’s
warranteed statement of analysis. Granular fertilizer shall contain a
minimum percentage by weight of 10 nitrogen(of which 50 psrcent shall be
organic), 5 available phosphoric acid, and 5 potagh. Liguid starter
fertilizer for use in the hydro seed slurry will be commexcial type with
50 percent of the nitrogen in slow release form.

2.5 ASPHALT ADHESIVE
Asphalt adhesive for application with straw mulch shall be liquid
asphalt conforming to ASTM D2028, designation RC-70, or emulgified
agphalt conforming to ASTM D977, Grade RS-1.

2.6 WATER
Water shall not contain elements toxic to plant life. It shall be
obtained from Butler VA as specified in Section 01 00 00, GENERAL
REQUIREMENTS, paragraph, Temporary Services at no cost to the
Contractor. The comtractor shall have a back flow preventer install

before obtaining any water from the VA.
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2.7 SEED
seed shall be state-certified seed of the latest season's crop and shall
bae delivered in original sealed packages bearing the producer's
warranteed analysis for percentages of mixtures, purity, germination,
weed seed content, and inert material. Seed shall be labeled in
conformance with U. 8. Department of Agriculture rules and regulations
under the Federal Seed Act and applicable state seed laws. Seed that has
become wet, moldy, or otherwise damaged will not be acceptable. Onsite
seed mixing shall be done only in the presence of the Resident Engineer.

geed mixtures shall be proportioned by weight as follows:

PURE SEED KIND OF SEED GERMINATION
16.7% AWARD KENTUCKY BLUEGRASS 85%
18.7% RUGBY 11 t KENTUCKY BLUEGRASS 85%
16.7% AMAZING GS PERENNIAL RYEGRASS 90%
16.7% MIDNIGHT KENTUCKY BLUEGRASS 85%
16.7% APPLE GL PERENNIAL RYEGRASS 90%
16.7% HOME RUN PERENNIAL RYEGRASS 90%

0.60% CROP
0.01% WEEDS
0.79% INERT

PART 3 ~ EXECUTION

3.1 TILLAGE FOR TURF AREAS
Thoroughly till the soil to a depth of at least 100 mm {4 inches} by
scarifying, disking, harrowing, or other approved methods with a power
rake or rock hound. This is particularly important in areas where heavy
equipment has been used, and especially under wet goil conditions.
Remove atl debris and stones larger than 25 mm (one inch) remaining on
the surface after tillage in preparation for finish grading. To minimize
erosion, do not till areas of 3:1 slope ratio or greater. Scarify these
areas to a 50 mm (one inch) depth and remove debris and stones.

3,2 FINISH GRADING
After tilling the soil for bonding of topsoil with the subsoll, spread
the topsoil eveniy to a minimum depth of 150 mm (& inches) . Incorporate
topsoil at least 50 to 75 mm {2 to 3 inches) into the gubsoil to avoid
s0il layering. Do not spread topsgoil when frozen or excessively webt or
dry. Correct irregularities in finished surfaces to eliminate

depressions. Protect finished topsoil areas from damage by vehicular or
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pedestrian traffic. Complete lawn work only after areas are brought to

finished grade.

3.3 APPLICATION OF FERTILIZER AND TIME FOR TURF AREARS

A.

Apply turf fertilizer at the rate of 60 kg/10C¢ m2 (40 pounds per 1,000
square feet). In addition, adjust soil acidity and add soil conditioners
as reguired herein for suitable topsoil under BFART 2, Paragraph,
TOPSOZEL.

gpread lime at the rate of 188 kg/100 m*{125 pounds per 1,000 sguare
feat) .

Incdrporate fertilizers and lime into the scil to a depth of at least
100 mm {4 inches) as part of the finish grading operation. Imnediately

regtore the soil to an even condition before any turf work.

3.4 MECHANICAL SEEDING

A.

Broadcast seed by approved sowing equipment at the rate of 15 kg/100 m?
{10 pounds per 1,000 square feet). Sow one half of the seed in one
direction, and the remainder sown at right angles to the first sowing.
cover seed to an average depth of 6 mm (1/4 inch) by means of
spike-tooth harrow, cultipacker, or othex approved device.

Immediately after seeding, firm up the entire area with a roller not
exceeding 225 kg/m {150 pounds per foot) of roller width. Where seeding
ig performed with a cultipacker-type seeder Cr where seed is applied in
combinaticn with hydro-mulching, no rolling iz required.

tmmediately after preparing the aeeded area, evenly spread an organic
mulch of straw by hand or by approved mechanical blowers at the rate of
0.5 kg/m® (2 tons per acre). application shall allow some sunlight te
penetrate and air to cireulate but also reduce soil and seed erosion and
congserve soil moisture. Anchor mulch by either a mulch tiller, asphalt
emulsion, twine, or netting. When asphalt emulsion is uszed, apply either
simultaneously or in a separate application. Take precaucticnary measures
to prevent asphalt materials from marking or defacing structures,
pavements, utilities, or plantings. No manufactured straw rolls

containing rope, plastic, nylon or metal stakes are permitted.

3.5 WATERING

Apply water to the turf areas immediately following installation at a
rate sufficient to ensure thorough wetting of the seil to a depth of at
Jeast 100 mm (4 inches). Supervise watering operation to prevent
run-off. Supply all pumps, hoses, pipelines, and gprinkling equipment.

Repair all areas damaged by water operations.
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3.6 PROTECTION QOF TURF AREAS
Tmmediately after installation of the turf areas, protect against
traffic or other use by erecting barricades, as reguired, and placing
approved signs at appropriate intervals until final acceptance.

3.7 EROSION CONTROL MATERIATL

aA. Install and maintain erosion control material meeting the requirements
of thig specificaticn on the designated areas as shown and specified.
Prepare, fertilize and vegetate the area(s) to be covered, as specified,
before the erosion material is placed. Immediately following the
planting operations, lay the material evenly and smoothly and in contact
with the soil throughout. Omit the straw mulch from all seeded areas
receiving the erosion control material.. "

BE. For waterways, unroll the matetiél in,tﬁe direction of watéxflow. When
two or more strips are réquired ro cover a ditch area, they shall
overlap at least 100 mm (4 inches). In case a strip is to be spliced
lengthwise, the ends of the strips shall overlap at least 150 mm {6
inches) with the upgrade section on top.

¢'. When using erosion control material on glopes, place the material either
horizontally or vertically to the glope with the edges and ends of
adjacent strips butted tightly against each other.

D. Staple each strip in three rows (each edge and center with the center
row alternately spaced) with staples spaced not more than 1200 mm (%
feet) longitudinally. When using two or more atripes side by side on
slopes, use a common xow of gstaples on the adjoining strips. Staple all
end strips at 300 mm (one foot) intervals at the end. Firmly embed
staples in the underlying soil.

E. Maintenance shall congist of repairs made necessary by erosion, wind, oxr
any other cause. Maintain, protect, repair, or replace the erosion
control material until the Termination of the Plant and Warranty Period.

3.8 RESTORATION AND CLEAN-UP
Where existing or new turf areas have been damaged or scarred during
planting and construction operations, restore disturbed area to their
original condition. Keep at least one paved pedestrian access route and
one paved vehicular accesgs route to each building c¢lean at all times. In
areas where planting and turf work have been completed, clear the area
of all debrig, spoil piles, and containers. Clear all other paved areas
when work in adjacent areas is completed. Remove all debris, rubbigh and

excess material from the station.
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3.9 ENVIROMMENTAL PROTRCTION
all work and Contractor operations shall comply with the regui
Sectien 01 57 12, TEMPORARY ENVIRONMENTAL CONTROLE.
- - -END- ~ -

rements of
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SECTION 33 30 €0
SANITARY SEWERAGE UTILITIES

PART 1 -~ GEMERAL

1.1 DESCRIPTION:

outside, underground sanitary sewer system, complete, ready for
operation, including'all gravity flow lines manholes, cleanouts, frames,
covers, structures, appurtenances, and connections to new building and
structure, service lines, existing sanitary sewer lines, and existing

sanitary structures, and all other incidentals.

1.2 RELATED WORK:

A,

Maintenance of Existing Utilities: Section 01 00 00, GENERAL
REQUIREMENTS .

Excavation, Trench Widths, Pipe pedding, Backfill, shoring, Sheeting,
Bracing: Section 31 20 11, EARTH MOVING. Dewatering: Section 31 23 19,
DEWATERING.

Concrete Work Reinforcing, Placement and Finishing; Section 03 30 53,
MISCELLANEOUS CAST-IN-PLACE COHNCRETE.

Protection of Materials and Bguipment: Section 22 65 11, COMMON WORK
RESULTS FOR PLUMBING.

1.3 QUALITY ASSURANCE:

A.

Products Criterxia:

1. Multiple Units: When two or more units of the same type or class of
materials or equipment are required, these units shall be products of
one manufacturer.

2. Nameplates: Nameplate bearing manufacturer's name, OX identifiable
trademark, inciuding model number, securely affixed in a conspicuous
place on eguipment, Or name o trademark, including model number cast
integrally with equipment, stamped, Or otherwise permanently marked
on each item of equipment.

Comply with the rules and regulations of the public Utility having

jurigdiction over the connection to Public Sanitary Sewer lines and the

extension, and/or modifications to public Utility Systems.

1.4 SUBMITTALS:

A.

aubmit in accordance with Section 01 33 23, SHOP DRAWINGS, PRODUCT DATA,
AND SAMPLES.

Manufacturers' Literature and Data: aubmit the following as one package:
1. Pipe, Fittings, and, Appurtenances.

7. Jointing Material.

3. Manhole and Structure Material.

4

Frames and Covers.
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5. Steps.

1.5 APPLICABLE PUBLICATIONS:

A,

The publications listed below form a part of this specification to the
extent referenced. The publicationsg are referenced in the text by the

basic designation only.

. American Society for Testing and Materials (ASTM):

BAB/A4BM-03 ... ...t Gray Iron Castings

BE36-84(2004) ... .- Ductile Iron Castings

AG15/AGIEM-06. . . .0 v onn Deformed and Plain Carbon-Steel Bars for
Concrete Reinforcement

AG25/RE2EM-03. . ... .. o Tin Mill Products, Black Plate, Single Reduced

ATAG-03 .. i Ductile Iron Gravity Sewer Pipe

CL39-05 . v s mem e es s Concrete Masonry Units for construction of Catch

Bagins and Manholes

C150-08. . v ie i portland Cement

CADE 08 . v vt e e a s Compression Joints for vitrified Clay Pipe and
Fittings

C478-06a/C478M-06a. .. ... precast Reinforced Concrete Manhole Sections

CT00-05. 00 e e iii e vitrified Clay Pipe, Extra Strength, Standard
Strength, and perforated

CB2B-03. . vuiinronnns Low-Pressure Air Test of Vitrified Clay Pipe
Lines

Ce57-95(2001) ... s Minimun Structural Design Loading for

Underground Precast Concrete grility Structures

PEIB-00ael. .. v v Laboratory Compaction Characteristics of Soil
Using Standard Effort (12,400 fr-1bE/£E% (600
ke -m/m) )

D2321-0B. 0t Underground Installation of Thermoplastic Pipes

for Bewers and Other Gravity-Flow Applidéﬁiohs

D2412-02. . cvnerannnonnn Determination of External Loading
Characteristics of Plastic Pipe by Parallel-
Plate Loading

D2992-01. .o cv v nns practice for Obtaining Hydrostatic or Pressuxe
Design Basis for Fiberglass {GClass-~Fiber-
Reinforced Thermosetting-Resin) Pipe and
Fittings

D3034-048. ... cvr v ons Type PSM Poly (Vinyl Chloride} (PVC) Sevwer Pipe
and Fittings

D3212-96a {(2003) el..... Joints for Drain and Sewer Plastic Pipes Using

rlexible Elastomeric Seals

33 30 00 -~ 2



10-06M

DA2GBL-03. . v i eie e Butt Heat Fusion Polyethylene (PE} Plastic
Fittings for Polyethylene (PE) Plastic Pipe and
Tubing

D3350-05......... e Polyethylene Plastics Pipe and Fittings
Materials

DEL0L-088. 0 vv v en v mvsnn Polypropylene Injection and Extrusion Materials

FAT7-028L. 0 v invannn-n Elastomeric Seals (Gaskets) for Joining Plastic
Pipe

FE79-06. . v veservamnsnns Poly (vinyl chloride) (pVC) Large-Diameter
plastic Gravity Sewer Pipe and Fittings

F714-05. ... iiinrerennnn polyethylene (PE) Plastic pPipe (SDR-PR) Basad on
Qutgide Diameter

F794-03 .. cvinrnnnnnnns Poly (Vinyl Chloride)} (PVC) Ribbed Gravity Sewer
Pipe and Fittings Based on Controlled Imside
Diameter

FBO4-05. .t nnnanens polyethylene (PE) Large Diameter Profile Wall

Sewer and Drain Pipe
FO49-03. .0 enranuns Poly (Vinyl Chloride) (PVC) Corrugated Sewer
Pipe with Smooth Interior and Fittings

American Water Works Association {AWWA) :

Cl05/A21.5-05. ... v hh - polyethylene Encasement for Ductile Iron Pipe
Systems

C110/821.200-03 .. ... Ducktile-Tron and Gray-Iren Fittings for Water

ClLLi/A21.11-00..... ... .- pubber Gasket Joints for Ductile Iron Pressure
Pipe and Fittings

CL15-99. .. iie e e Flanged Ductile-Iron Pipe with Threaded Flanges

Cl16-03 . i onnnns protective Fusion-Bonded Epoxy Coatings for the

Tnterior and Exterior Surfaces of Ductile Iron

Pipe and Gray Irxon Fittings for Water Supply

Service
Cc1i51~/A21.51-02 Ductile-Iron Pipe, Centrifugally Cast for Water
C153~00 Ductile-Iron Compact Fittings for Water Services
CS08-00. v s o ennirnenens gwing Check Valves for Waterworks, 2 inches (50
mm) Through 24 inches (800 mm) NPS
C509-0L1. .. cuurenerninnnn Resilient Seated Gate Valves for Water-Supply
Service
CBIB-01 . o e e v v ne e neduced-Wall, Resilient-Seated Gate valves For

Water Supply Service
OB12-04 . v v v v neeeanenanns Air Release, Air/Vacuum, and Combination Air

valves for Waterworks Service
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C605-94

Ce00-87

C205-87

C306-99

D. American Association of

{AASHTO) :

M198-05

10-06M

Protective Epoxy Interior Coatings for Valves
and Hydrants

tnstallation for Ductile-Iron Water Mains and
Their Appurtenances

Underground Installation of Polyvinyl (PVC)
Presgure Pipe and Fittings for Water

Polyvinyl Chloride (PVC) Pressure Pipe, 100 wm
(4 inches) Through 300 mm {12 inches) for Water
Distributicn

Polyvinyl Chloride (PVC) Pressure Pipe and
Fabricated Fittings, 350 mm through 1,200 mnm {14
Inches through 48 Inches), for Water
Transmission and Distxibution

Poiyethylene (PE) Pressure Pipes and Fittings,
100 mm through 1575 mm (4 Inches through 63
Inches), for Water Distribution

ctate Highway and Transportation Officials

Jointe for Concrete Pipe, Manholes, and Precast
Box Sections using Preformed Flexible Joint

Sealants

E. Uni-Bell PVC Pipe Associlation:

Uni-B-6-98

PART 2 - PRODUCTS

2.1 PIPING:

Recommended Practice Low Pressure Air Testing of

Installed Sewer Pipe

A. Gravity Flow Lineg (Pipe and Fittings) :

1. ?olyvinyi Chloxide (PVC):
pipe and Fittings, 100 to 375 mm {4 to 15 inches) in diameter,
shall conform to ASTM D3034, Type PSM,SDR 35. Pipe and fittings

a.

shall have elastomeric gasket joints providing a watertight seal

when tested in accordance with ASTM D3212. Gaskets shall conform

to ASTM F4a77. Solvent welded joints shall not be permitted.

Pipe and fittings, 450 to 900 mm (18 to 36 inches) in diameter,

chall be solid wall or have a corrugated or ribbed exterior

profile and a smooth interior. Pipe shall conform to the

following:

1) pPipe and fittings shall conform to ASTM F%49 corrugated sewer

pip

e with a smooth interior. The corrugated outer wall shall be

fused to the smooth interwall at the corrugation valley. Pipe
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and fitting shall have a smooth bell, elastomeric joints
conforming to ASTM D3212, and shall have a minimum pipe
stiffnese of 350 kPa (50 psi) at 5 percent deflection, when
tested in accordance with ASTM D2412. Corrugation shall be
perpendicular to the axis of the pipe to allow gaskets to be
installed on field cut sections of pipe without the requirement
for special fittings.

2) Ribbed wall PVC pipe and fittings shall conform to ASTM F794
ribbed sewer pipe with smooth interior pipe and fittings shall
have a smooth bell, elastomeric joints conforming to ASTM
D3212, and shall have a minimum pipe stiffness of 320 kPa (48
psi) when tested in accordance with ASTM D 2412, ab 5 percent
vertical deflection. Joints shall not leak at 7.6 w (25 feet)
of head under 5 percent deflection.

3) Solid wall pipe and fittings shall conform to ASTM F67%, SDR 35
pipe and fittings shall gaskets conforming to ASTM F477, and
shall be able to withstand a hydrostatic pressure of 345 kPa
(80 psi}.

Ductile Iron Pipe (DIP) for Sanitary Sewer: Shall conform to ASTM
A746, thicknegs Class 51 unless otherwise shown or specified. Joints
on pipe and fittings shall be push-on style and conform to AWWA C110
and AWWA C111, rated for 1.03 MPa (150 psi). Exterior coating shall
be approximately 0.025 wm (1 mil) asphaltic coating as specified in
ASTM A746. Interior lining shall be a catalyzed coal tar epoxy,
having a minimum thickness of 0.60 mm (24 mile), a permeability
rating of 0.13 perms, direct impact rating of L11.3 Nm {100 in-lbs},
an abrasion resistance of 20 liters of sand per mil, and dielectric
strength of 250 volts per mil. Pipe and fittings shall be
polyethylene encased with 0.20 mm {8 mil) polvethylene sheeting per
AWWA C105. Color of polyethylene encasement shall be green.

B. DPressure (Force) Lines (Pipe and Fittings):

1.

All pipe and fittings used in the conztruction of force mains shall
he rated for a minimum of 1035 kPa (150 psi) .

Ductile Iron: Pipe shall conform to AWWA C151 and C11l with
polyethylene lining. Flange joints shall conform to AWWA C115. Lining
shall be heat-fused mechanical bond polyethylene having a dielectric
strength of 250 volts per mil when fully cured. Lining shall be
holiday tested in accordance with AWWA Cilé. The lining shall be a
minimum of 1 mm (40 mil) in the barrel of the pipe, and a minimum of
0.25 mm (10 mil) on the bell and spigot area of the pipe. The lining

ghall be repaired at all field cuts per the manufacturer’s
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recommendations. Joints shall be conformed to AWWA C116. Pipe shall

be polyethylene encased per AWWA C105.
Ductile iron fittings shall comply with AWWA C110 and AWWA Cl1i.

Fittings shall be polyethylene line, as specified for ductile iron

pipe. Ductile iron fittings shall be polyethylene encased per AWWA

Ci05.

pPolyvinyl Chloride (PVC): PVC pipe 100 mwm to 300 mm {4 to 12 inches)
shall conform to AWWA C900, Class 150 (DR 18). PVC pipe larger than
306 mm (12 inches) shall conform to AWWA C805, Class 200 (DR 21).
Fittings for PVC pipe shall be ductile irom.

2.2 JOINTING MATERIAL:

A. Gravity Flow Lines:
1. polyvinyl Chloride (FVC) Pipe {Gravity Use): Joints, ASTM D3212.

Elastomeric gasket, ASTM F477.

B. Presgure (Force) Main:

1.

All jointg indicated on the drawings as being “restrained” shall be
fully restrained and capable of restraining 50 percent above all
loads acting on the joint, but not less than 1035 kPa (150 psi).
Thrust blocks shall not be permitted.

Ductile iron pipe and fittings, wmechanical or push-on, conforming to

AWWA C110 and C11l. Restrained joints shall meet the following

requirements:

a. Push-on joints shall be restrained by a mechanical locking slot
cast integrally in the bell of the pipe or fitting. The spigot
shall have a retainer weldment or band. Locking segments, placed
in the slots in the bell, shall form a wechanical restraint and
prevent the opening of the joint.

b. Mechanical joint restraint shall he 1ncorporated into the design
of the follower gland. The restralnlng mecharnism shali consist of
individually actuated wedges that increase their resistance to
pull-out as pressure or external forces increage. The device shall
be capable of full mechanical joint daflection during assembly and
the flexibility of the joint shall be maintained after burial. The
Jjoint restraint ring and its wedging components shall be made of
Grade 60-42-10 ductile iron conforming to ASTM A536. The wedges
shall be ductile iron heat treated to a minimum hardness of 370
BHN. Dimensioneg of the gland shall be such that it can be used
with the standardized mechanical joint bell conforming to AWWA
©111 and AWWA C153 of the latest revision. Torgque limiting rwist~

off nuts shall be used to insure proper actuation of the
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restraining wedges. The gland shall be specifically designed for
the type of pipe {(DIP or PVC) connected to the fitting.
3. Polyvinyl Chloride (PVC) Pipe (Pressure Uze) :
a. Push-on joints shall conform to AWWA C900, C305.
b, push-on gaskets for pipe, ASTM F&77.
c. Restrained joints shall comply with one of the following:

1) Joints to mechanical ductile irom fittings shall compliy with
the requirements for ductile iron pipe, except the mechanical
joint restraint gland shall be specifically designed for use
with PVC pipe.

2) push-on bell and spigot joints shall be retained with retaining
rings and thrust rods. The rings shall be ductile iren
conforming to ASTM A536. The rings shall be split style with
serrated inside face which grips the pipe when the halves of
the ring is assembled together. The ring shall not bear
directly on the back of the bell. The reds shall be of adeguate

size and number to resist all axial movement of the joint.

2.3 MANHOLES AND VAULTS:

A,

Manholes and vaults shall be constructed of precast concrete gegmental
blocks, precast reinforced cencrete rings, precast reinforced sections,
or cast-in-place concrete. The manholes and vaulte shall be in
accordance with State Department of Transportation or State Roads
Commission standard details, and the following:

1. Precast Concrete Segmental Blocks: Blocks shall conform to ASTM Cl39
and shall not be less than 150 mm (6 inches) thick for manholes to a
depth of 3.6m (12 feet); not legs than 200 mm (8 inches) thick for
manholes deeper than 3.6m (12 feet) deep. Blocks shall be not less
than 200 mm (8 inches) in length. Blocks shall be shaped so that
joints seal and bond effedtively with cement mortar. Parge structure
interior and exterior with 15 mm (1/2 inch) of cement mortar applied
with a trowel and finished to an even glazed surface.

5. Precast Reinforced Concrete Rings: Rings or sections shall have an
inside diameter as indicated on the drawings, and shall be not less
rhan 1200 mm {48 inches) in diameter. Wall thickness shall conform to
requirements of ASTM C76, except that lengths of the sections may be
shorter as conditions require. Tops shall conform to ASTM C478. Top
section shall be eccentric cone type. Steps on inside wall shall be
in the same plane from bottom of structure to manhole cover.

3. precast Reinforced Concrete Manhole Risers and Tops: Design, material

and installation shall conform to reguirements of ASTM C478. Top
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sectioneg shall be eccentric. Stepes on inside wall shall be in the
same plane from bottom of structure to manhole cover.

4. Flat top wanhole tops shall be reinforced concrete as detailed on the
drawings.

5. Vaults: Reinforced concrete, as indicated on the plans, or precast
reinforced concrete. Concrete for precast sections shall have a
minimum compressive strength of 35 MPa (5,000 psi) at 28 days, ASTM
AB15, Grade 60 reinforcing steel, rated for AASHTO HS20-44 loading
with 30 percent impact, and conform to ASTM C857.

6. Mortar:

a. Precast Concrete Segmental Block Structures: By volume, 1 part of
Portland cement, 1/4 part lime hydrate, and 3 parts sand.

b. Precast Reinforced Concrete Ring and Riser Structures: By volume,
1 part of Portland cement and 2 parts sand. Water in mixture shall
produce a stiff, workable mortar, put shall not exceed 21 L {5-1/2
gallons) per sack of cement.

7. Flexible sealing compound shall be packaged in extruded preformed
shape, sized to completely £ill the joint between precast sections,
and form permanently flexible watertight seal. The sealing compound
shall be non-shrink and meet AASHTO M198.

8. Frames and covers chall be gray cast iron conforming to ASTM A48. The
frame and cover shall be rated for HS20-44 loading, have a studded
pattern on the cover, and the words “sanitary sewexr”. The studs and
the lettering shall be raised 8 mm (5/16 inch}. The cover shall be a
minimum of 600 mm (24 inches) in diameter and shall have four 1% mm
(3/4 inch) vent holeg and two lifting slots. The bearing surface of
the frame and cover shall be machine finished. The cover shall fit
firmly on the frame without movement when subject to traffic.

9. Manhole steps shall be polypropylene plastic coated on a No. 4
deformed rebar conforming to ASTM €478, Polypropylene ghall conform
to ASTM D4101. Steps shall be a minimum of 406 mm (16 inches) wide
and project a minimum of 178 mm (7 inches) away from the wall. The
top surface of the step shall have a studded non-glip surface. Steps
shall be placed at 300 mm (12 inch} centers.

2.4 CONCRETE:

Concrete shall have a minimum compressive strength of 20 MPa (3000 pei)

at 28 days. The cement shall be Type III conforming to ASTM Ci50.

Concrete shall conform with the provisions of Division 03 of these

specifications.

2.5 REINFORCING STEEIL:
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Reinforcing steel shall be deformed barsz, ASTM A615, Grade 40 unless

otherwise noted.

2.6 CONCRETE PROTECTIVE COATING:

Concrete coating for the interior of wet wells shall consist of an epoxy
blended filler sealer, and a cross linked epoxy phencolic cured,

registant protective coating.

2.7 CLEANOUT FRAMES AND COVERS:

Frames and covers shall be gray iron casting conforming to ASTM (€48. The
frame and cover shall be rated for HS20-44 wheel loading, have a studded
pattern on its cover, vent holes, and lifting slote. The cover shall fit
firmly on the frame without movement when subject to vehicular traffic.

The word “SEWER” shall be cast on the cover.

2.8 WARNING TAPE:

standard, .lmm (4Mil) polyethylene 76 mm (3 inch) wide tape detectable

type, green with black letters and imprinted with “CAUTION BURIED BEWER
LINE BELOW” .”

PART 3 - EXECUTION

3.1 BUILDING SERVICE LINES:

A.

Tnetall sanitary sewer service lines to point of connection within
approximately 1500 mm {5 feel) outside of buildings where service is
required and make connections. Coordinate the invert and location of the
service line with the Contractor imstalling the building lines.
Connections of service line to building piping shall be made after the
new sanitary sewer gystem has been congtructed, tested, and accepted for
operation by the Resident Engineer. The Contractor shall install all
temporary caps or plugs reguired for testing.

When building services have not been installed at the time when the
sanitary sewer system is complete, provide temporary plugs or caps at
the ends of all service lines. Mark the location and depth of the
service lines with continuous warning tape placed 300 mm (12 inches)

above gervice lines.

3.7 ABANDONED MANHOLES STRUCTURES AND PIPING:

A,

Manholes and Structures Outside of Building Areas: Remove frame and
cover, cut and remove the top of an elevation of 600 mm (2 feet) below
finished grade. Fill the remaining portion with compacted gravel or
crushed rock or concrete.

Manholes and Structures with Building Areas: Remove frame and cover and
remove the entire structure and the base.

Piping under and within 1500 mm (5 feet) of building areas shall be

completely removed.
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Piping outside of building areas shall be completely removed.

The Contractor shall comply with all OSHA confined space regquirements
while working within existing manholes and structures.

When the limit of the abandonment terminates in an existing manhole to
remain, the flow line in the bench of the manhole to the abandoned line
shall be filled with concrete and shaped to maintain the flowline of the

lines to remain.

3.3 REGRADING:

A.

Raise or lower existing manholes and structures frames and covers,
cleanout frames and covers and valve boxes in regraded areas to finisgh
grade. Carefully remove, clean and salvage cast iron frames and CoOvVers..
Adjust the elevation of the top of the manhole or structure as detailed
on the drawings. .Adjust the elevation of the cleanout pipe riser, and
reinstall the cap or plug. Reset cast iron frame and cover, grouting
below and around the frame. Install concrete collar around resget frame
and cover as specified for new construction.

During periods when work is progressing on adjusting manholes or
structures cover elevations, the Contractor shall install a temporary
cover above the bench of the structure or manhole. The temporary cover
shall be installed above the high flow elevation within the structure,
and shall prevent debris from entering the waétewater stream.

The Contractor shall comply with all OSHA confined space requirements

when working within existing structures.

3.4 CONNECTIONS TO EXISTING VA OWNED MANHOLES:

A

During construction of new connections to existing manholes, it shall be
the scole responsibility of the Contractor to maintain continuéd sanitary
sewer'service to all buildings and users upstream. The contractor shall
provide, install, and maintain all pumping, conveyance system, dams,
weirs, este. reguired to maintain:thé continuous .fiow of sewage. All
temporary measures reguired to meet thisg reqguirement ghall be subject to
the review of the Resident Engineer.

Core existing structure, install pipe at the design invert. Install an
elastomeric gasket around the pipe, and grout the interstitial space
between the pipe and the core.

The bench of the manhole shall be cleaned and reshaped to provide a
smooth flowline for all pipes connected to the manhole.

connections and alterations to existing manholes shall be constructed so
that finished work conforms as nearly as practicable to the applicablie
requirements sgpecified for new manholes, including concrete and masonry

work, cutting and shaping.
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3.5 GENERAL PIPING INSTALLATION:

A,

Lay pipes true to line and grade. Gravity flow sewer shall be laid with
pells facing upgrade. Pressure {(force) mains shall have the bells facing
the direction of flow.

Do not lay pipe on unstable material, in wet trench or when trench and

weather conditions are unsuitable for the work.

support pipe on compacted bedding material. Excavate bell holes only

large enough to properly make the joint.

Use shoring and trench boxes per OSHA requirements.

Support existing utilities that are undermined during the construction

of the zanitary sewers

inspect pipes and fittings, for defects before installation. Defective

materials shall be‘plaiply'mark@d and removed from the site. Cut pipe

shall have smooth regular ends at right angles to axis of pipe.

Clean interior of all pipe thoroughly before installation. When work is

not in progress, open ends of pipe shall be closed securely to prevent

entrance of storm water, dirt or other substances.

Lower pipe into treanch carefully and bring to proper line, grade, and

joint. After jointing, interior of each pipe shall be thoroughly wiped

or swabbed to remove any dirt, trash or excess jointing materials.

Do not lay sewer pipe in same trench with another pipe or cther utility.

Sanitary sewers shall cxoss at leést 600 mm (2 feet) below water lines.

Do not walk on pipe in trenches until covered by layers of bedding or

backfill material to a depth of 200 mm (12 inches) over the crown of the

pipe.

Warning tape shall be continucusly placed 300 mm (12 inches) above sewer

pipe

Install gravity sewer line in accordance with the provisions of these

specifications and the following standards:

1. Ductile Iron Piping: AWWA (€111 and C600.

2. Polyvinyl Chloride (PVC) Piping: ASTM D2321.

Gravity Flow Lines with Secondary Containment:

1. Install per manufacturer’s recommendations. Install all pipe
centering devices to maintain an interstitial space below the invert
of the carrier pipe. Both the carrier and containment pipe shall be
tested for leaks.

Tnetallation of Pressure (Force) Maing:

1. Sections of piping listed on the drawings shall be fully restrained
uging approved joint restraint devices. Joint regtraint devices shall
be installed in accordance with the manufacturer’s recommendations.

For devices with twist of nuts, the twist of nuts shall bhe placed on
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top of the fitting for the Engineer’s inspection. The Contractor

shall torgue test all boltsg, set screwg, identified by the Regident

Engineer.

2. Thrust blocks shall not be permitted.

Tnstall pressure {force) mains in accordance with the provisions of

these gpecifications and the following standards:

&.
b.

Ductile Iron Piping: AWWA C111 and Ce&00.
Polyvinyl Chleoride (PVC) Piping: AWWA C605.

3.6 MANHOLES AND VAULTS:

A. General:

1. Circular Structures:

a.

Precast concrete segmental blocks shall lay true aﬁd plumb. ALl
horizontal and Vertiéal joints shail be completely filled with
mortar. Parge interior and exterior of structure with 15 mm (1/2
inch) or cement mertar applied with a trowel and finished to an
even glazed surface.

Precast reinforced concrete rings shall be installed true and
plumb. The joints between rings and between rings and the base and
top, shall be sealed with a preform flexible gasket material
specifically manufactured for this type of application. Adjust the
length of the rings so that the eccentric conical top section will
be at the required elevation. Cutting the conical top section is
not acgeptable.

Precas® reinforced concrete manhole rigers and tops. Install as

specified for precast reinforced concrete rings.

2. Rectangular Btructures:

a.

Reinforced concrete structures shall be installed in accordance
with Divisgion 03, CONCRETE.

Precast concrete structures shall ke placed on a 200 mm {8 inch)
reinforced concrete pad, or be provided with a precast concrete
base section. Structures provided with a bage section shall be set
cn 200 mm (8 inches) thick aggregate base course compacted to a
minimum of 95 percent of the maximum density as determined by ASTM
D698, Set precast section true and plumb. Seal all joints with

preform flexible gasket material.

3. Do mot build structures when air temperature is 0 degrees C (32

degrees F}, or below.

4. Invert channels shall be smooth and semicircular in shape conforming

to inside of adjacent sewer section. Make changes in direction of

flow with a smooth curve of as large a radius as size of structuxe
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will‘permit. Make changes in size and grade of channeis gradually and
evenly. Construct invert channels by one of the listed methods:

a. Forming directly in concrete base of structure.

b. Building up with brick and mortar.

5. Floor of structure outside the channels shall be smooth and slope
roward channels not less than 1:12 (l-inch per foot) nor more than
1:6 (2 inches per foot). Bottom slab and benches shall be concrete.

6. The wall that support access rungs or ladder shall be 20 degrees
vertical from the floor of structure to manhole cover.

7. Install steps and ladders per the manufacturer’'s recommendations.
gteps and ladders shall not move or flex when used. All locse steps
and ladd@rs‘shalz be replaced by the Contractor.

8. Install manhoie frames and covers on a mortar bed, and flﬁsh with the
finish pavement. Frames and covers shall not move when subject to
vehicular traffic. Install a concrete collar around the frame to
protect the frame from moving until the adjacent pavement is placed.
In unpaved areas, the rim elevation shall be 50 mm (2 inches) above
the adjacent finish grade. Install a 200 mm {8 inches) thick, by 300
mm (12 inches) concrete collar around the perimeter of the frame.

Slope the top of the collar away from the frame.

3.7 SEWER AND MANHOLE SUPPORTS, CONCRETE CRADLES:

Reinforced concrete as detailed on the drawings. The concrete shall not
restrict access for future maintenance of the joints within the piping

system.

3.8 CLEANOUTS:

A,

150 millimeters (6 inches) in diameter and consisting of a ductile iron
45 degree fitting on end of run, or combination Y fitting and 1/8 bend
in the run with ductile iron pipe extension, water tight plug or cap and
cast Fframe and cover flush with finished grade. Center-set cleanouts,
located in unpaved areas, in a 300 by 300 by 150 mm (12 by 12 by 6
inches) thick concrete slab set flush with adjacent finished grade.
Where cleanout is in force main, provide a blind flange top connection.
The center of the flange shall be eguipped with a 50 mm (2 inches) base
valive to allow the pressure in the line to be relieved prior to removal
of the blind flange. Frameg and covers for pressure (force) mains shall
be 00 mm (24 inches) in diameter.

The top of the cleanout assembly shall be 50 mm (2 inches) below the
bottom of the cover to prevent loads being transferred from the frame

and cover to the piping.
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3.9 INSPECTION OF SEWERS:

Ingpect and obtain the Resident Engineer's approval. Thoroughly flush

out before inspection. Lamp test between structures and show full bore

indicating sewer is true to line and grade. Lip at Jjoints on the inside

of gravity sewer lines are not acceptable.
3.10 TESTING OF SANITARY SEWERS:

A. Gravity Sewers and Manholes (Select one of the following):

1.

Air Test: Vitrified Clay Pipe ASTM C828. PVC Pipe, Uni-Bell Uni-B-6.
Clean and isolate the section of sewer line to be tested. Plug or cap
the ends of all branches, laterals, tees, wyes, and stubs to be
incliuded in the tegt to prevent alr leakage. The line shall be
pressurized to 28 kPa {4 psi) and allowed to stabilize. After
pressure stabilization, the pressure shall be dropped to 24 kPa (3.5
pei) greater than the average back-pressure of any groundwater above
the gewer. The minimum test time shall be as gpecified in Uni-Bell
Uni-B-5.

Exfiltration Test:

a. Subject pipe to hydrostatic pressure produced by head of water at
depth of 900 mm (3 feet) above invert of gewer at upper manhole
under test. In areas where ground water exists, head of water
ghall be 900 mm (3 feet) above existing water table. Maintain head
of water for one hour for full absorption by pipe body before
testing. During one hour test period, measured maximum allowable
rate of exfiltration for any section of sewer shall be 11 L (3.0
gallons) per hour per 30 m {100 feet).

b. If measurements indicate exfiltration is greater than maximum
allowable leakage, take additicnal measurements until leaks are
located. Repair and retest.

Infiltration Test: If ground water level is greater than 500 mm {3

feet) above invert of the upper manhole, infiltration tests are

acceptable. Allowable leakage for this test will be the same as for

the exfiltration test.

B. Pressure (Force) Maing: Test at 690 kPa (100 psi) for two hours. Leakage

shall be per the following:

L=T*D*VP/4500

Where:

Maximum Allowable Leakage in Gallons per Hour

il

Number of Joints in Test Area

Diameter of Pipe in Inches

gouwog o
1l

Average Test Pressure (Psi)
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C. Testing of Concrete Wet Well: No leakage with the wet well completely
filled with water for a duration of 4 hours.

-~ -END - - -
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